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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms, Inc. in the publication of complete 
dissertation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will 
be found an indication of the number of pages in the original typescript and the Library of Congress 
card number. In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


Beginning this year, only Library of Congress numbers will be used to identify the dissertations 
published in Dissertation Abstracts. This will eventually eliminate our present use of a Publication 
Number for each dissertation. The issue for March of 1958 (Vol. XVIII, No. 3) will have some of 
the first of these. We will continue to use Library of Congress numbers along with Publication 
Numbers until all of the theses up to Publication Number 25,500 have been published. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index is included. 


To facilitate the listing of authors by academic year for the index, Volume XVIII of Dissertation 
A bstracts ended with issue No. 6 in June, 1958. Volume XIX will begin July, 1958 with issue No. 1 
and end in June, 1959, with issue No. 12. 


COMPLETE DISSERTATIONS IN PRINTED FORM 


With the installation of a Xerographic processor University Microfilms, Inc. is able to offer 
Xerox prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doc- 


toral dissertations from graduate schools participating in the publication of dissertations on micro- 
film. 


The rate is 44 cents per page, with a minimum charge of $3.00 for each bound dissertation. 
This amazingly low cost for non-edition printed materials is made possible by the extreme speed 
of Xerography. 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertations will be furnished as Xerographic prints. 


Prices for bound Xerox and microfilm copies appear at the end of each abstract beginning with 
Volume XIX, No. 2. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Issue Vol. Issue Vol. Issue 


1 XII 1 XVII o 
2 AVI 6 
3 XVII 7 
4 XVII iil 
XII D XVI 12 
6 
1 
6 


Xl] 
Xl] 
All 
XII XVII: 13 dindex) 


XID after May 1958 


1 

2 

2 

2 

3 

3 XIII XVIII 1 
4 XI G(ndex) XVI 2 
1 

2 

3 


XT XV 9 
XI 
XI 


XI + XVII 3 


XVI 13(ndex) 


A microfilm of volumes 1-17 can also be 
supplied at the following prices: 


VOLS. PRICE 

1- 5 (complete) $10.00 
6-10 (complete) 30.00 
11-13 (ea. vol.) 12.00 
14-17 (ea. vol.) 20.00 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues with no annual index: $20.00 
in the United States; $22.00 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $25.50; c. the Index to American Doctoral Dissertations alone, 
bound in hard covers: $8.00. Application for second-class mail privileges 
is pending at Ann Arbor, Michigan. 
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AGRICULTURE 


AGRICULTURE, GENERAL 


WISCONSIN VEGETABLES FOR COMMERCIAL 
PROCESSING - PRODUCTION, PRODUCING 
AREAS AND MARKETS 


(L. C. Card No. Mic 58-3833) 


Vere Edlred Bufton, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Assistant Professor Walter H, Ebling 


Problems have frequently arisen in all phases of the 
vegetable processing industry. Growers, processors, dis- 
tributors and other groups have lacked basic data on the 
distribution of acreage and production of processing vege- 
tables throughout the state. The purpose of this study was 


to determine the basic structure of the industry in the state. 


The objectives were to define the market supply areas for 
each of the major Wisconsin processing vegetables; to ana- 
lyze the economic relationship of these crops to other state 
crops; and to compare the Wisconsin vegetable production 
with that of the United States. 

The procedure followed in the study involved the use of 
material from several sources. Much of the basic data was 
collected by the Agricultural Estimates Division of the U.S. 
Department of Agriculture. Data was obtained from the 
Agricultural Census Reports prepared by the Bureau of the 
Census, U.S. Department of Commerce. Another major 
source of basic data used was the Annual State Farm Cen- 
sus enumerations conducted by more than 1800 Wisconsin 
farm assessors. 

The county and district acreage estimates for the vari- 
ous processing vegetables were based primarily upon the 
acreage distribution indicated in the annual State Farm 
Census. Vegetable acreage questions were inserted in the 
enumeration schedules used by the assessor-enumerators 
in order to obtain this data. Surveys of growers helped 
provide county yield indications. Acreage, production and 
open-market purchase data from all state commercial 
vegetable processors were used as check data. 

As a result of the study, acreage and production esti- 
mates for the major commercial processing vegetables at 
the district and county levels were made possible. A trend 
toward gradually increased acreages of these vegetables 
per farm was indicated since 1949 and 1950. The trend in 
the number of farms growing the vegetables has been down- 
ward in the same period. Mechanization in harvesting of 
vegetables has made rapid progress since the late 1940’s. 

One of the conclusions was that increasing emphasis 
upon quality and continuing research into problems involv- 
ing quality would tend to strengthen Wisconsin’s compara- 
tive advantage in the commercial production and processing 
of vegetables. Commercial freezing of vegetables might be 
considered as a future alternative outlet for the state’s 
vegetable growers, depending upon demand and other con- 
ditions. Basic data dealing with vegetable acreage and pro- 
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duction at district and county levels are useful to those 
concerned with the vegetable processing industry. 
Microfilm $3.25; Xerox $11.00. 250 pages. 


A STUDY OF THE RETIREMENT PROCESS IN 
THE COOPERATIVE EXTENSION SERVICE 


(L. C. Card No. Mic 58-5351) 


Robert Lee Johnson, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Robert C. Clark 


Purpose and Scope 





This study deals primarily with factors which influence 
the attitude of employed and retired cooperative extension 
workers toward retirement. In addition, it summarizes 
the policies and practices followed by thirty-nine States 
and Territories in regard to the retirement process in the 
Cooperative Extension Service. A brief history of the ef- 
forts involved in securing retirement benefits for cooper- 
ative extension workers is also a part of the study. 

The population included in the study consisted of 192 
extension workers who expected to retire during the five 
years following the study, namely 1957, and 216 persons 
who had retired during the five years preceding 1957. 

An analysis was made of similarities and differences 
between employed and retired respondents. Employees 
and retirees were then classified according to their atti- 
tude toward retirement. Variables were examined to de- 
termine whether or not they were related to the respond- 
ent’s attitude toward retirement. A difference of at least 
fifteen percent, between classifications among the persons 
“most favorable” toward retirement was required before 
the factor was said to be related to retirement. Fifteen 
or more responses were necessary to qualify a category 
for use to determine relationships. 


Summary and Conclusions 





There was no relationship between the attitude of em- 
ployed and retired extension workers toward retirement 
and: 

- The amount of formal éducation which they had 

achieved. 

- Their ownership or tenancy Status. 

- Their main outside interests and activities before 

retirement. 

- The features which they liked most about retirement. 

- Their anticipated or experienced status as advisors 

to extension cooperators and friends. 

- Their use of additional time in community activities 

after retirement. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 
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- Satisfaction with their experience in the Extension 
Service. 

- The extent of anticipated or actual employment after 
retirement. 


The attitude of both employed and retired extension 
workers was related to: 

- The extent to which they had planned for retirement. 

- The types of plans made for retirement. 

- Their reasons for retirement. 

= Their attitude toward the mandatory retirement age. 

- The greatest adjustments which they anticipated or 
experienced after retirement. 

- Their attitude toward the employment available to 
them after retirement. 

- The extent to which retirement income closely ap- 
proximates or exceeds their employment income. 

- The extent of reduction of income, if any, after re- 
tirement. 

- The amount of anticipated or experienced retirement 
income. 

- Feeling about adequacy of retirement income. 


The attitudes of employed, as contrasted to retired 
workers, toward retirement were related to: 

- Age at the time-of the study. 

- Marital status. 

- Place of residence. | 

- Length of tenure in the Cooperative Extension Service. 

- Condition of health in their own judgment. 

- Nearness to retirement at the time of the study. 

- Main outside interests to be developed after retire- 

ment, 


The attitudes of retired, but not employed, workers to- 
ward retirement were related to: 
- Their position in the Cooperative Extension Service. 
- Satisfaction experienced with retirement compared 
with expectations before retirement. 


Recommendations include: assigning a state staff mem- 
ber to counsel personnel concerning retirement obligations 
and benefits; encouraging more advanced planning for re- 
tirement; providing gradual retirement of some workers; 
arranging part-time employment opportunities for more 
retired persons; and assisting them in maintaining closer 
contact with the Cooperative Extension Service. 

Microfilm $4.10; Xerox $13.80. 320 pages. 


AGRICULTURE, ANIMAL CULTURE 


EFFECTS OF DIETHYLSTILBESTROL ON MILK 

PRODUCTION IN COWS AND RATS, ON CERTAIN 

CHANGES IN RUMEN INGESTA AND ON BOVINE 
DIFFERENTIAL LEUCOCYTE COUNTS 


(L. C. Card No. Mic 58-5888) 
Charles Benton Browning, Ph.D. 
Kansas State College, 1958 


Diethylstilbestrol, commonly called stilbestrol, is a 
synthetic estrogen-like compound that has been fed in the 





past few years to increase body weight gains in fattening 
cattle and more recently experimentally to dairy cattle in 
an attempt to stimulate milk production. In general, sim- 
ple-stomached animals seem to receive no benefit from 
the feeding of stilbestrol. 

Although several theories have been advanced concern- 
ing the mode of action of stilbestrol on growth, none has 
been universally accepted. 

The purpose of this study was to obtain information con- 
cerning some of the basic effects of feeding stilbestrol to 
lactating dairy cattle at the rate of 10 mg. per 1000 pounds 
of body weight daily. The experiment was conducted in 
four parts. 

In Part I, 4 pairs of identical twin cows were used to 
determine whether low level feeding of stilbestrol caused 
a change in the activity of the pituitary-adrenocortica sys- 
tem that could be detected by a study of the circulating 
leucocytes. One twin from each of three pairs was fed 
stilbestrol at the 10 mg. level. Neither cow of the fourth 
pair of twins was fed stilbestrol; this gave an indication 
of the leucocyte variability normally occurring between 
identical twins. A total and differential leucocyte count 
was made on blood samples drawn from each cow every 
14th day for 20 weeks. 

It was concluded from this study that stilbestrol at the 
level fed did not exert a sufficient influence on the pituitary- 
adrenocortica system to be detected by a study of the num- 
ber of circulating eosinophils. 

In Part II, two pairs of rumen-fistulated identical twin 
Cows were used to determine whether stilbestrol fed at the 
10 mg. level had an effect on the rumen microflora. 

A study of the rumen ingesta from these cows revealed 
no change in the pH, surface tension, total volatile fatty 
acid concentration, percentage acetic, propionic, or butyric 
acids, or in vitro gas production that could be attributed to 
the action of stilbestrol on the rumen microflora. In vitro 
cellulose digestion was depressed when miniature artificial 
rumina were inoculated with rumen liquor from cows being 
fed stilbestrol, and there was no marked effect when stil- 
bestrol was added in vitro. 

Part III of this study was concerned with the lactation 
response of cows fed stilbestrol during their second con- 
secutive lactation. Three pairs of identical twins were 
used, one cow of each of the pairs was fed stilbestrol be- 
ginning 57 days postpartum. The treated cows had pro- 
duced an average of approximately 16 percent more milk 
than the controls during the preceeding lactation when they 
were fed stilbestrol. 

Only one treated cow produced more milk than did her 
control pair-mate during the second experimental lacta- 
tion. There was very little difference in persistency of 
production between the treated and control cow of any pair 
and the differences in production were attributed to the 
differences during the early stages of lactation before 
treatment was initiated. 

In Part IV, 19 adult female rats and their litters were 
used to study the effects on gestation and lactation of feed- 
ing minute daily quantities of stilbestrol. The growth re- 
sponse and weaning weight of the pups were used as the 
indication of milk production. | 

The feeding of low levels of stilbestrol did not have a 
marked effect on gestation, however the young of lactating 
rats fed stilbestrol were retarded in their growth, indi- 
cating a marked decrease in lactation. 

It was concluded from a study of the uteri of the weanling 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order, 
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females from treated dams that estrogens were not ex- 
creted via the mammary gland. 
Microfilm $2.00; Xerox $5.80. 116 pages. 


THE AMINO ACID REQUIREMENT 
OF THE LAYING HEN 


(L. C. Card No. Mic 58-5686) 


Dewey Johnson, Jr., Ph.D. 
Rutgers University, 1958 


Major Professor: Hans Fisher 


The amino acid requirements of the laying hen have not 
been established for all amino acids due to the lack of 
proper diets to study individual amino acids. Such a diet, 
containing eighteen free amino acids, minerals, vitamins, 
12 percent corn oil and starch as the only carbohydrate 
source has been developed for the maintenance of egg pro- 
duction. Factors found to be of greatest importance in the 
formulation of this diet were the purity of amino acid 
source and the caloric level of the diet consumed. 

In the early studies birds developed bleeding ulcers in 
the crop and proventriculus as well as areas of hemorrhage 
and necrosis in the liver. When these difficulties had been 
overcome, egg production still could not be maintained un- 
less the energy intake was greatly increased through the 
use of high levels of corn oil. An aluminum hydroxide- 
magnesium trisilicate preparation, originally added to con- 
trol ulcers, was found necessary for proper consumption 
of the diet by hens. Egg production provided an extremely 
sensitive criterion of amino acid requirement Since pro- 
duction always ceased within one week on a deficient diet. 

The classification of the essential amino acids required 
by the laying hen was studied using a free amino acid diet 
containing arginine, glutamic acid, histidine, isoleucine, 
leucine, lysine, methionine, phenylalanine, threonine, tryp- 
tophan, tyrosine and valine with nitrogen held constant at 
2%. Normal egg production on this diet was maintained for 
experimental periods of thirty days. 

Omission of one of the following amino acids--arginine, 
histidine, isoleucine, leucine, lysine, methionine, phenyla- 
lanine, threonine, tryptophan or valine caused the birds to 
stop eating the diet. Birds were force-fed the diet with one 
amino acid removed for five days and then returned to a 
practical laying ration. This resulted in an average lapse 
of production of 9.8/1.40 days per bird. On the complete 
diet, no lapse of production occurred. Thus, for the laying 
hen, arginine, histidine, isoleucine, leucine,. lysine, methio- 
nine, phenylalanine, threonine, tryptophan and valine are 
essential amino acids. 

On omission of glutamic acid, normal egg production 
would not be maintained. 

Tyrosine could be replaced when high levels of L-phen- 
ylalanine were fed. Unlike the growing chick, the hen does 
not require glycine for maximum production. 

The next objective was to develop a diet containing min- 
imal levels of essential amino acids. In this way amino 
acid antagonisms should be avoided in the study of the in- 
dividual amino acid requirements. Feeding trials of two- 
week duration, nitrogen balance for a four or five day pe- 
riod and ratios based on determined requirements and 





whole egg composition were used as techniques to develop 
and test the adequacy of amino acids in the synthetic diet 
for laying hens. The hens were fed the adequate diet for 
four or five days and one amino acid lowered. A deficient 
level of an amino acid could be detected in one or two days 
by the nitrogen balance method, whereas the deficiency 
would not be noted before the second week during a feeding 
trial. The ratio technique complemented nitrogen balance 
by providing estimates of amino acid levels for testing. 

The diet contained excessive levels of almost all amino 
acids. Difficulty was experienced in reducing certain 
amino acids to the final level in the presence of excesses 
of all the others, suggesting that high levels of certain 
amino acids increase the requirement of others. The final 
diet based on the ratio technique of using the composition 
of whole egg and the determined lysine requirement gave 
fair results. These levels of nitrogen increased by 10% 
gave excellent results in 4 out of 5 birds in a feeding trial 
of 3 weeks duration. 


Microfilm $2.00; Xerox $4.40. 82 pages. 


AGRICULTURE, FORESTRY AND WILDLIFE 


BIOLOGY AND VITAL STATISTICS OF 
RAINBOW TROUT IN THE 
FINGER LAKES REGION, NEW YORK 


(L. C. Card No. Mic 58-5586) 


Wilbur Lee Hartman, Ph.D. 
Cornell University, 1958 


Rainbow trout, Salmo gairdneri, are abundant in sev- 
eral Finger Lakes in New York State. These populations 
have been maintained largely, if not entirely, by natural 
propagation since initial introductions in the 1880’s and 
additional plantings in the 1920’s. A cooperative investi- 
gation of several populations was undertaken in 1953 by the 
New York State Conservation Department and Cornell Uni- 
versity. 

Finger Lakes rainbow trout migrate up the major lake 
inlets and spawn in March and early April. Fry emergence 
occurs in late May and early June. In Catherine Creek fry 
apparently move to the lake (Seneca) soon after emerging. 
Other streams support substantial populations of parr. 

Large numbers of parr up to three years of age are 
distributed throughout several streams studied. They 
reach a length of 3.1 inches by December in their first 
year, 5.2 inches in their second, and 7.2 inches in their 
third. Parr of different ages emigrate to the lakes in 
early spring. 

Spawning rainbow trout were inventoried by electro- 
fishing in March, 1953-57, tagged, and released. Age 
analyses were based upon_the scale readings of 2,513 adult 
fish. There are a large number of life history patterns 
represented among spawning fish at each stream. These 
vary in the number of parr years of life, the number of 
lake years, and the number of previous spawnings. Only 
a few patterns, however, dominate in the structure of the 
Spawning populations. 

Males generally matured and appeared in the spawning 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 
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populations in age-groups III and IV, females in IV and V. 
Fish with only one year of parr life matured at a younger 
age than fish with two or more years of parr life. Repeat 
spawners comprised 18 to 33 per cent of the spawning fish. 

Growth was significantly different between fish in the 
Spawning populations at three different streams. This is 
probably related to the presence or absence of suitable 
forage species in the various lakes. Females were sig- 
nificantly larger than males in the younger age-groups, 
but by V and VI growth of the sexes was similar. Some 
Significant annual growth differences were detected, but 
no consistent trend toward better or poorer growth oc- 
curred during the period. 

The duration of parr life influences the size of spawn- 
ing fish. Fish of the same age with less parr life were 
significantly longer in 10 of 14 comparisons. 

Parasitic pressure by lake lampreys on Seneca Lake 
rainbow trout remained at a fairly steady level over the 
study period. Data on scarred and wounded fish in the 
spawning populations revealed a direct relationship be- 
tween degree of parasitism and fish size. 

Vital statistics of the spawning populations in four 
streams were examined using angling recoveries of tagged 
fish, reported in a partial stream creel census and by mail. 
Spawning populations were much more heavily exploited by 
the stream fishery in three instances, but almost equally 
exploited by both stream and lake fisheries at Canandaigua 
Lake. Estimates of total utilization of each year’s spawn- 
ing population over the three fishing seasons following 
Spawning averaged between 23 and 32 per cent for four 
streams. 

Annual survival rates for spawning populations at four 
streams were computed using two independent methods: 

(1) the ratio of maiden fish and successive spawners in the 
Spawning populations, and (2) the ratio of tag recoveries 
in successive years. Mortality components were derived 
from rates of survival and exploitation by the method of 
instantaneous mortality rates. 

Annual rates of total mortality for the spawning popu- 
lations ranged from 76 to 82 per cent. Annual rates for 
fishing mortality ranged from 31 to 42 per cent, and those 
for natural mortality ranged from 64 to 68 per cent. Natu- 
ral mortality rates were about double those for fishing, 
and the obvious implication is that the Finger Lakes rain- 
bow trout fishery is not most efficiently utilizing the spawn- 
ing populations. 

Present management regulations for both stream and 
lake fisheries were considered. It was concluded that ex- 
tension of the lake fishing season into the fall months is 
the only practical means at present to foster increased 
utilization of the spawning populations. 

Microfilm $2.00; Xerox $7.00. 147 pages. 





AGRICULTURE, PLANT CULTURE 


EFFECT OF NITROGEN ON 
PHOSPHORUS ABSORPTION BY CORN 


(L. C. Card No. Mic 58-2986) 


William Frederick Bennett, Ph.D. 
Iowa State College, 1958 


Supervisor: John Pesek 


Two field experiments and three greenhouse experi- 
ments were utilized to study nitrogen-phosphorus rela- 
tionships in corn when grown at different levels of nitro- 
gen and phosphorus. Corn was grown in a nutrient solu- 
tion sand culture in all greenhouse experiments with a 
soil culture added in the third. 

Field results showed that increasing the rate of applied 
nitrogen in the presence of applied phosphorus resulted in 
an increase in the percent phosphorus in the sixth corn 
leaf, whereas the percent phosphorus in the whole plant 
increased with increasing rates of nitrogen at one loca- 
tion, but the percent phosphorus in the whole plant first 
decreased and then increased with increasing rates of ni- 
trogen at the other. Results also showed that increasing 
the rates of nitrogen also resulted in an increased trans- 
location of phosphorus from the vegetative part of the plant 
to the grain. This resulted in a greater fraction of total 
phosphorus in the plant to be in the grain. 

Comparisons of the ammonium and nitrate forms of 
nitrogen in the first two greenhouse experiments showed 
that the nitrate form was significantly superior for plant 
growth under the conditions in these experiments. At 
higher rates, ammonium nitrogen appeared to be toxic in 
its effect on growth. 

Plants from the third greenhouse experiment were 
harvested by taking separate plant parts, which included 
the sixth leaf, leaves, stalks and roots. Total dry matter 
yields of all plants were increased with the first incre- 
ments of nitrogen but subsequently decreased with increas- 
ing nitrogen and increased as phosphorus levels increased. 

Percent phosphorus in the leaves of plants was in- 
creased under some conditions, but decreased under other 
conditions. Percent phosphorus in the stalks first de- 
creased with the initial increase in nitrogen, with one ex- 
ception, but then remained fairly constant with further in- 
creases in nitrogen. 

Total phosphorus uptake was shown to first increase, 
then decrease with high levels of nitrogen, except where 
phosphorus was limiting yield. 

All water-soluble nitrogen fractions increased with in- 
creasing levels of nitrogen, except NH,* and NH2 which 
increased only in plants grown in sand culture. Non- 
water-soluble nitrogen increased in all cases. The NH,* 
and NH2 fractions were very low in both leaves and stalks, 
whereas nitrate nitrogen was high in the stalks but not in 
leaves. This suggested that stalks serve as a reservoir 
of unreduced nitrogen in the plant. 

Total phosphorus present in the plant was mostly in 
the water-soluble form with the fractions being highly cor- 
related. Non-water-soluble phosphorus was very low and 
was not greatly influenced by levels of nitrogen and phos- 
phorus. Microfilm $2.75; Xerox $9.60. 211 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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GENESIS OF LOESS-DERIVED SOILS 
IN SOUTHEASTERN IOWA 


(L. C. Card No. Mic 58-2991) 


John Franklin Corliss, Ph.D. 
Iowa State College, 1958 


Supervisors: G. A. Johnsgard and Frank Riecken 


The objectives of this study were to (a) characterize 
soils, developed in Wisconsin loess in southeastern Iowa, 
in sequences of changing native vegetation, slope and geo- 
graphical location, and (b) consider differential soil prop- 
erties associated with varying conditions of these factors. 

The soil sequences studied included (a) biosequences, 
developed under grass, forest-grass transition and forest 
vegetation, (b) topo-hydrosequences, developed on moder- 
ately sloping (well drained), gently sloping (imperfectly 
drained) and level (poorly drained) sites, and (c) geographic 
location sequences, developed under similar vegetation with 
equivalent drainage (slope) from north to south in the study 
area. 

The climate of the general area is mid-continental with 
higher winter temperatures and greater rainfall in the 
southern than in the northern area. Relief in the uplands 
varies from gently rolling with narrow convex divides in 
the northern area to flat divides in the southern area. 
Loess thickness varied greatly and clay content varied 
Slightly from north to south. Grassland soils were Bruni- 
zems, Brunizem-Wiesenboden intergrades and Wiesen- 
bodens; forest soils were Gray Brown Podzolic soils and 
Planosols. 

Field morphology of the soils was described in detail 
and soils were sampled by horizons for laboratory analy- 
ses as follows: (a) clay (<2 yu), (b) total nitrogen, (c) or- 
ganic carbon, (d) exchangeable calcium, magnesium and 
hydrogen, and (e) “free” iron. Some data were from pre- 
vious studies. 

Differentials in soil colors, mottlihg, and contents of 
organic matter, clay and bases appear to be related to one 
or more of the major variables. It is proposed that the 
higher organic matter contents and darker colors of grass- 
land soils are related to differentials in the annual quan- 
tity, quality and placement of raw organic materials by 
trees and grass and that greater base depletion and clay 
translocation in forest soils are related to variations in 
the microclimate between grassland and forest sites. 
Among members of topo-hydrosequences, grayer subsoil 
colors are associated with the smoother topographic posi- 
tions. Less intense base depletion and greater clay strati- 
fication in poorly drained than in well drained soils is re- 
lated to lower eluviation effectiveness of percolating water 
and to greater persistence of water tables in the former 
soils; slower rates of geologic erosion on level soils may 
also be a factor in greater clay stratification. It is pro- 
posed that greater base depletion and clay translocation, 
lower organic matter contents and lighter colors in soils 
of the southern area are related to differences in both cli- 
mate and persistence of water tables from north to south. 

Microfilm $2.85; Xerox $9.80. 219 pages. 





EFFECTS OF CARRIERS AND SOIL INCORPORATION 
ON THE EFFICIENCY OF PRE-EMERGENCE 
HERBICIDAL APPLICATIONS 


(L. C. Card No. Mic 58-5691) 


Donald Theren Lillie, Ph.D. 
Rutgers University, 1958 


Major Professors: R. J. Aldrich and W, F, Meggitt 


Herbicides applied as pre-emergence applications have 
not given generally satisfactory weed control under condi- 
tions where no rainfall occurs within a reasonable period 
following treatment. 

Modification of formulation techniques and application 
methods offer a possible means of increasing the effi- 
ciency and reliability of pre-emergence herbicidal appli- 
cations under dry conditions. Studies were initiated to 
evaluate the comparative effectiveness of herbicides ap- 
plied as soil surface and soil incorporated pre-emergence 
treatments with water, Fuller’s earth (attaclay), vermicu- 
lite and peat moss as carriers of the herbicides. These 
tests were conducted at New Brunswick, New Jersey in the 
greenhouse, laboratory and in the field under varying ex- 
perimental conditions. 

Soil surface and soil incorporated pre-emergence 
herbicidal applications were compared in the greenhouse 
under controlled moisture conditions. The soil incorpv- 
rated applications resulted in more effective control of 
test plants under conditions where no moisture was per- 
mitted on the soil surface after treatment. When moisture 
followed application of the herbicide, there was no differ- 
ence between surface and incorporated treatments although 
control from both methods of application was improved. 
Leaching studies showed that soil incorporated treatments 
leach to a greater depth in the soil profile with a given in- 
crement of water than do similar surface applications. In 
the event of heavy rains following soil incorporated pre- 
emergence treatments, this increased leachability could 
result in crop injury by placing the herbicide into contact 
with the crop seed. 

In general the impregnation of herbicides on dry car- 
riers prior to application reduced the leachability of the 
herbicide when compared with spray application. Leach- 
ing of herbicides was most retarded by their impregnation 
on peat moss while attaclay and vermiculite were some- 
what less effective in this respect. 

Various herbicides were applied as soil surface and 
soil incorporated pre-emergence herbicidal treatments to 
field corn. The applications were made as aqueous sprays 
and impregnated on dry carriers. Soil incorporation had 
an adverse effect on stand of corn; this effect was equally 
evident in check and treated plots indicating the effect was 
mechanical rather than herbicidal. Weed control with soil 
incorporation was less effective than with similar surface 
treatments. The increase in weed population was also 
evident in the incorporated check plots, again indicating 
a mechanical effect. There were no differences in weed 
control between soil incorporated and soil surface pre- 
emergence treatments when the data were expressed as 
percent of check plots to remove this mechanical effect. 
There was no difference in corn yield between soil surface 
and soil incorporated test plots. 

Application of the herbicides as an aqueous spray 
resulted in more effective weed control than similar 
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applications on dry carriers under field conditions of lim- 
ited moisture following treatment. When moisture condi- 
tions were more favorable, weed control by dry carrier 
application and spray application of herbicides proved to 
be equally effective. There was no effect of carriers on 
stand, growth, or yield of corn. 

Microfilm $2.00; Xerox $5.00. 100 pages. 


EFFECTS OF HYBRIDIZATION BETWEEN 
DIVERGENT TYPES OF BIG BLUESTEM, 
ANDROPOGON GERARDI VITMAN, AND SAND 
BLUESTEM, ANDROPOGON HALLII HACK 


(L. C. Card No. Mic 58-3774) 


LeRoy Verle Peters, Ph.D. 
The University of Nebraska, 1958 








Adviser: L. C. Newell 


Studies were conducted to determine the cross-compati- 
bility among divergent types of big bluestem, Andropogon 
gerardi Vitman, and sand bluestem, A. hallii Hack. The 
need for a better understanding of the breeding behavior 
within these two bluestems as related to the improvement 
of strains and varieties, instigated the study. Investiga- 
tions on breeding behavior and hybridization of selected 
types of these two species were started in 1953 and con- 
tinued through the growing season of 1956 at the Nebraska 
Agricultural Experiment Station, Lincoln, Nebraska. Ef- 
fects of hybridization were measured on F, and F2 proge- 
nies of crosses between selected clones of sand bluestem 
from the Nebraska Sandhills and the sandy soils of western 
Oklahoma and clones of big bluestem from the true prairie 
. Of southeastern Nebraska and the Iowa prairie. Effects of 
hybridization were expressed in the amount of seed set, 
the relative vigor of the seedlings and plants produced, as 
well as by measurement of morphological characteristics. 

Four major morphological differences which charac- 
terize big bluestem and sand bluestem types were noted, 
and a scoring method of numerical indices as used by Ed- 
gar Anderson was employed. The major characteristic dif- 
ferences were awn length, density of villous hairs in the 
inflorescence, color of the plant foliage, and rhizomatous 
Spreading as determined by basal diameter of plants. Al- 
though several other variations were noted they tended to 
be general variations with the divergent types. 

Individual plant characteristics were studied for 19 re- 
Ciprocal crosses to determine the effects on the F, genera- 
tion. The awn length and amount of villousness of the in- 
florescence were very different for the parental clones. 
The frequency distributions of both characters in the re- 
ciprocal F, generations were similar. The distributions of 
these two characters in the F, hybrid groups were inter- 
mediate with respect to the parents, with slight shifts to- 
ward the dominant parental types. 

The F2 generation of the bluestem hybrids was devel- 
oped by sib-pollination of sister F, clones. Four major 
characteristic differences were studied for seven crosses 
of parents from four geographic locations, using an index 
method. The parents, the F,; and the F2 generations were 
studied in the establishment year and the first year after 
establishment. 














ah 


The F, hybrids were observed to be intermediate with 
respect to their parents for the selected characters, which 
were used to distinguish these types as separate species. 
The F2 generation also remained intermediate in the field 
study, with no noticeable segregation for the extremes of 
the parental types. 

The results of these experiments show that sand blue- 
stem and big bluestem types are cross-compatible and 
that desirable combinations of characters can be obtained. 
Many desirable characters can be found throughout the 
range of big bluestem and sand bluestem which cannot be 
found in a local area. The observations suggest the bring- 
ing together of divergent genotypes for the purpose of com- 
bining characters which would be desirable in a strain or 
variety. It was observed that caryopses size, seedling 
vigor, and forage yield were greatly influenced by hybridi- 
zation. From these data it appears that it may be possible 
to develop synthetic strains or varieties for propagation. 

Microfilm $2.00; Xerox $3.00. 59 pages. 


THE EFFECT OF INBREEDING DIALLEL CROSSES 
OF INBRED LINES OF CORN SELECTED FOR 
HIGH AND LOW COMBINING ABILITY 


(L. C. Card No. Mic 58-3775) 


Melvin Dale Rumbaugh, Ph.D. 
The University of Nebraska, 1958 


Adviser: Dr. J. H. Longquist 


Four high- and four low-combining §; lines of corn 
were selected from the Krug Yellow Dent open pollinated 
variety on the basis of a top cross yield test with the pa- 
rental variety. Further divergent selection was practiced 
during four selfed generations on the basis of test crosses 
of the lines in combination with the (WF9 x M14) tester 
parent. The Ss lines were intercrossed to form an 8 x 8 
diallel. The F, hybrids were selfed until Fs; seed was ob- 
tained. The acre grain yields, plant heights and ear heights 
were determined for the parental lines and for each single 
cross hybrid at the five levels of homozygosity in repli- 
cated field trials in 1956 and 1957. 

The effects of inbreeding on phenotype in relation to the 
combining ability levels of the parents were examined and 
interpreted on the basis of analysis of variance of the re- 
gression trends, constant parent - progeny regression and 
the graphic diallel analysis technique. 

It was apparent that additive accumulation of loci ef- 
fects satisfactorily explained the results of inbreeding on 
the ear heights of crosses involving the low combining 
parent lines but did not entirely represent the genetic situ- 
ation in crosses among the high combining parent lines and 
for all groups of crosses in the other two characters con- 
Sidered. An average of 1.6 per cent of the variation in 
yield and 7.9 per cent of the variation in plant height could 
not be attributed to the linear regression of phenotype on 
the extent of homozygosity. 

The dominance relationships of the material studied 
were not clearly defined. Although the data generally ap- 
peared to be indicative of partial dominance levels, limited 
evidence of over-dominance in some crosses was obtained. 

Rank correlations of the order of dominance of the 
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parental lines as determined by four methods of ranking field experiment. Yields obtained from soil applications 
were non-significant in 74 per cent of the comparisons. of nitrogen were significantly higher than those obtained 
It was concluded that the predominant factors which in- from foliar applications when materials were applied prior 
fluenced the grain yield and plant and ear height of the hy- to flowering. Foliar applied nitrogen produced higher 
brids studied were functioning in an additive manner with grain yields than nitrogen applied to the soil after flower- 
less than complete dominance, ing of wheat plants. 
Microfilm $2.00; Xerox $4.80. 92 pages. Significant variations in yield did not occur as a result 
of rate of nitrogen applied. Nitrogen at the rate of 12.5 
pounds per acre produced mean yield increases which were 
just as significant as those resulting from 25 and 50 pound 
applications. 
INVESTIGATIONS OF EFFECTS OF SOIL Data from field experiment conducted in 1952 revealed 
AND FOLIAR APPLICATIONS OF UREA AND a Significant interaction between source of nitrogen and 
AMMONIUM NITRATE ON YIELD AND QUALITY time of application. In general ammonium nitrate pro- 
OF WHEAT - 1951-1952 duced higher yields than urea when applied prior to flower- 
(L. C. Card No. Mic 58-5893) ing of the wheat. Urea was superior to ammonium nitrate 
at dates after flowering. 
Charles Abraham Simkins, Ph.D. Nitrogen applications significantly increased the pro- 
Kansas State College, 1958 tein percentage of winter wheat in both the 1951 and 1952 


field experiments. The protein content of the grain was 
Studies were made to determine the practicability of increased as much as four per cent in several instances. 


foliar applications of nitrogen on wheat. Greenhouse and Protein content of grain increased with increasing rate of 
field experiments were conducted to evaluate the effects nitrogen applied. Nitrogen applied near flowering pro- 

of foliar applications of urea and ammonium nitrate upon duced the greatest increases in protein content. 

the yield and quality of wheat. Foliar applications were When applied prior to flowering, soil applications of 
compared with conventional applications of dry urea and nitrogen were superior to foliar applications with respect 
ammonium nitrate. The interaction of soil moisture ranges to increases in protein. However, foliar applications: of 
with foliar and soil applications of nitrogen was also in- nitrogen resulted in more protein production than soil ap- 
vestigated. plications when these were made after flowering of the 

The soil used in four greenhouse and two field experi- wheat plant. Microfilm $2.00; Xerox $5.60. 111 pages. 
ments was Geary silty clay loam which was known to re- 
spond well to nitrogen applications. 

Nitrogen treatments produced significant increases in 
yields of grain in all greenhouse experiments. Foliar ap- 
plied nitrogen increased yield when 100 pounds or more EFFECTS OF GROWTH REGULATING CHEMICALS 
were used. These yields, however, were lower than those ON APPARENT PHOTOSYNTHESIS 
obtained from nitrogen applied on the soil. Nitrogen ap- OF APPLE LEAVES 
plied at planting time produced higher grain yields than 
applications made during later stages of plant growth. The (L. C. Card No. Mic 58-7306) 
equivalent of 200 pounds of nitrogen per acre, applied to Warren Cryder Stiles, Ph.D. 
wheat grown in greenhouse cultures, produced the highest The Pennsylvania State University, 1958 
yields of grain. 

Nitrogen materials were more effective in increasing This study was undertaken to investigate possible ef- 
yields when the soil moisture content ranged between 38 fects of commonly used growth regulating chemicals on 
to 28 per cent than between 38 to 18 per cent. the rate of apparent photosynthesis of apple leaves. 

Urea and ammonium nitrate were of essentially the A modified eudiometric technique for measuring the 
same effectiveness with respect to stimulating both yield rate of oxygen evolution of apple leaves was developed 
and protein content of wheat. with which it was possible to study leaves, treated differ- 

The protein content of both grain and straw was in- entially in the field, under comparable conditions of light, 
creased by foliar and soil applications of nitrogen. The temperature and carbon dioxide supply. 
protein content of grain and straw increased with each ad- Preliminary experiments conducted with Rome Beauty 
ditional increment of nitrogen applied. The protein con- apple trees in 1956 showed that naphthaleneacetic acid 
tent of grain was increased from 10.9 to 21.5 per cent by sprays of 20 and 40 ppm concentration applied July 21 did 
the use of 400 pounds of nitrogen per acre. Soil applica- not significantly affect the rate of apparent photosynthesis 
tions of nitrogen at rates of 100, 200 and 400 pounds per or per cent reflectance of the treated leaves. Naphtha- 
acre produced higher protein percentages than similar leneacetic acid at 20 and 100 ppm concentrations applied 
rates applied to the foliage of the wheat plant. August 16 significantly reduced the rate of apparent photo- 

Significant increases in wheat yields were not recorded synthesis. The 100 ppm spray also reduced the intensity 
in the 1951 field experiment. Foliar applications of urea of leaf green-color. 
and ammonium nitrate produced significant decreases in An 80 ppm spray of 2,4,5-trichlorophenoxypropionic 
yield when applied near flowering and thereafter. Foliar acid applied September 8 reduced the rate of apparent 
applications of ammonium nitrate resulted in significantly photosynthesis and intensity of leaf green-color. 
greater depression in yield than foliar applications of urea. Leaves from trees treated with 40 ppm 2,4,5-trichloro- 

Significant increases in wheat yields, attributable to phenoxypropionic acid on September 20 showed a reduc- 
foliar applications of nitrogen, were obtained in the 1952 tion in milligrams of dry weight per square centimeter of 
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area while control and 80 ppm-treated leaves showed in- 
creases. Treated leaves failed to reflect the loss in in- 
tensity of leaf green-color observed for control leaves. 

The 1957 naphthaleneacetic acid experiment utilized a 
randomized replicated block design and was conducted on 
five-year-old Rome Beauty trees. The three treatments 
were control, 10 ppm and 20 ppm naphthaleneacetic acid 
applied on May 13, May 21, and May 27 respectively. A 
total of 10 observations of four leaves from each tree were 
made. The data suggest that the naphthaleneacetic acid 
treatments: (1) did not affect the average rate of apparent 
photosynthesis per square centimeter or per milligram of 
dry weight; (2) caused reductions in leaf area and leaf dry 
weight; and (3) caused reductions in terminal shoot growth 
and percentage of first shoot to total shoot length. Treat- 
ments applied on the two later dates of application had in- 
creaSingly greater effects on first shoot growth. 

The 1957 2,4,5-trichlorophenoxypropionic acid experi- 
ment was of a randomized replicated block design in which 
15-year-old McIntosh trees were used. The treatments 
consisted of control, 10 ppm and 20 ppm of 2,4,5-trichloro- 
phenoxypropionic acid applied on August 13 and August 19 
to each of two replicates. The results indicated that: (1) 
10 ppm 2,4,5-trichlorophenoxypropionic acid significantly 
reduced and 20 ppm Significantly increased rates of ap- 
parent photosynthesis; (2) little difference in intensity of 
leaf green-color was associated with either concentrations 
of 2,4,5-trichlorophenoxypropionic acid or dates of appli- 
cation; and (3) leaves from 2,4,5-trichlorophenoxypro- 
pionic acid-treated trees decreased in weight per square 
centimeter of area from the first to second date of appli- 
cation while those from control trees increased. 

Microfilm $2.00; Xerox $6.60. 136 pages. 


THE RELATIVE SURVIVAL ABILITY OF RACES OF 
PHYTOPHTHORA INFESTANS IN MIXTURES 


(L. C. Card No. Mic 58-7024) 


Herbert David Thurston, Ph.D. 
University of Minnesota, 1958 





Adviser: Carl J. Eidi 


In seven experiments made in the greenhouse with mix- 
tures of races 0 and 1 and with races 0 and 4; 0 and 1,4; 
0 and 2,4; and 0 and 1,2,4, race 0 predominated or en- 
tirely displaced the other races with which it was mixed 
after perpetuation of the mixture on susceptible potato 
plants for two to nine generations. The isolates of race 0 
were uSually more infectious than the specialized races 
‘with which they were compared and there were indications 
that race 0 was antagonistic to the other races with which 
it was mixed. Water in which sporangia of all races had 
germinated reduced indirect germination of fresh sporangia 
of the same race and of most other races. It seems prob- 
able that the inhibition is caused by a substance produced 
by germinating sporangia of all races. No effect of one 
race upon another was found in culture when races were 
paired in all possible combinations on lima bean agar. 

A potato plot planted to the variety Cobbler (Ro) was in- 
oculated in the center with races 1 and 4 and differentials 
(with R, and Rg genes) were planted throughout the plot, but 





as the fungus spread from the initial point of inoculation, 
the differentials were not as heavily infected as Cobbler. 
Twenty-three isolations made at random from Cobbler 
were identified and 20 were of race 0, two of race 4, and 
one of race 1. The origin of race 0 is not clear. A field 
planted to Cobbler was divided into 20 plots 60 x 66 feet 
and plants were inoculated in the center of each with one 
each of five races and the prevalence of infection around 
each point of inoculation was determined at intervals. Vine 
size and density apparently were more important in de- 
termining the spread of the fungus than the race with which 
any plot was inoculated. Nevertheless, in vines of com- 
parable size race 2,4 spread faster, farther, and caused 
more defoliation than the others, with race 1 next most 
aggressive. Races 0; 4; and 1,2,4 were inferior to races 
2,4 and 1 in aggressiveness, and probably the least aggres- 
Sive of all was race 0. 

All experiments except the last one described above in- 
dicate that race 0 has some of those characteristics which 
would make it a more successful pathogen in the field than 
the specialized races with which it was compared. This is 
in agreement with the predominance of race 0 on suscep- 
tible varieties in nature. No definite explanation can be 
given for the behavior of race 0 in the last test above. 

Microfilm $2.00; Xerox $4.20. 76 pages. 


THE USE OF THERMAL AND PHOTOTHERMAL 
UNITS FOR DESCRIBING FLOWERING 
AND MATURATION IN MAIZE 


(L. C. Card No. Mic 58-5379) 


Basil Tsotsis, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Norman P, Neal 


The sensitivity of maize to low temperatures neces- 
sitates appropriate maturity designations for the hybrids 
recommended for a given area. 

This study examines the possibilities for developing a 
system for designating maturity by using quantitative esti- 
mates of temperature and light duration characteristic of 
the growing season. 

Temperature and light duration conditions were ex- 
pressed for three growing seasons at Madison, Wisconsin, 
in terms of accumulated thermal and photothermal units 
respectively. Thermal units were obtained daily in each 
season after maize was planted, by averaging maximum 
and minimum temperatures and subtracting 50°F. from 
the average. Photothermal units were derived by multi- 
plying the thermal units of each day by its light duration 
in hours, civil twilight included. ) 

The sum of thermal and photothermal units from plant- 
ing till flowering and maturity was used as a measure for 
assessing the earliness or lateness of a variety. 

For the ten varieties included in the study, both the 
number of thermal and photothermal units to flowering 
differed significantly from season to season. They also 
were Significantly different for the same variety when it 
was planted at progressively later dates in the course of 
the Same season. 

Varieties differed in the stability of their thermal and 
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photothermal requirements as some of them behaved as if 
they required rather stable amounts of heat and light while 
others did not. Early strains consistently flowered with 
fewer thermal units than later ones in all three seasons. 

As thermal and photothermal units were positively and 
significantly correlated (r > .900) it appeared that they es- 
sentially provided the same amount of information and be- 
cause of simpler computation, were preferable. Thermal 
units seemed thus preferable because of ease of computa- 
tion. 

Maturation, described by the kernel moisture reduction 
at successive weekly harvests, appeared to be linearly re- 
lated to thermal units accumulated between two successive 
harvests. For a given variety the size of the regression 
coefficients of moisture reduction on thermal units did not 
remain constant from season to season or within a season 
when planted at progressively later dates. Varieties with 
greatly different maturity requirements had comparable 
regression coefficients and it was shown statistically that 
all the regression coefficients were estimates of the same 
population, indicating that irrespective of earliness or late- 
ness, varieties responded similarly to thermal unit ac- 
cumulation. 

For maturity, defined as the stage when grain moisture 
content reaches 40%, the strains required different num- 
bers of thermal units between, and within Seasons. 

Nitrogen fertilization did not affect time of flowering 
and maturity described by thermal units, as in each of an 
early, a medium and a late maturing strain, they occurred 
synchronously at four levels of nitrogen fertilization, rang- 
ing from 0 to 375 lbs./acre of ammonium nitrate. 

Attempts in two seasons to determine the influence of 
stalk rotting organisms on kernel moisture reduction were 
unsuccessful. 

Despite their variability, accumulated thermal units 
constituted an improvement over calendar days for de- 
scribing flowering, maturation and attainment of maturity. 
The coefficients of variability associated with thermal units 
for flowering and maturity were considerably less than 
those for calendar days. 

As temperature operates within the complex of other 
factors, it is necessary to investigate its relationships and 
interactions before its role can be quantitatively assessed. 
Vegetative growth of maize was shown in the present study, 
to comprise a number of components. The present-day 
thermal unit systems do not specifically consider compo- 
nent parts of the growth curve and their thermal charac- 
teristics, but follow a uniform computational procedure. 
This is an area in which improvements probably can be 
made, by calculating thermal units for these components 
on the basis of their specific characteristics, 

Microfilm $2.00; Xerox $4.40. 85 pages. 





EFFECTS OF CERTAIN MANAGEMENT 
TREATMENTS ON THE GROWTH AND 
CHEMICAL COMPOSITION OF 
THREE COOL-SEASON GRASSES 


(L. C. Card No. Mic 58-5382) 


Walter William Washko, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Henry L. Ahlgren 


The use of certain introduced cool-season perennial 
grasses for pasture production in Northeast Texas has 
been suggested as a means of solving the problem of pro- 
viding nutritious forage for grazing animals during the 
fall, winter, and early spring period. This investigation 
was initiated to obtain information on the response of sev- 
eral of these grasses in growth and chemical composition 
to the environment and to possible management practices 
of the region. 

Field and greenhouse studies were conducted at the 
Texas Research Foundation, Renner, Texas, with smooth 
bromegrass, orchardgrass, and tall oatgrass from 1949 
through 1952. These grasses were grown without ferti- 
lizer, with minerals only, or with complete fertilizer, and 
were harvested every two weeks, every five weeks, or once 
only. The greenhouse studies employed both natural and 
18-hour daylengths. The effects of the various treatments 
were measured largely by yields, by nitrogen, phosphorus, 
and carotene content of herbage, and by nitrogen and phos- 
phorus content of roots. 

Complete fertilization produced large increases in top 
and root growth in all species, the largest of these in- 
creases obtained by increasing the daylength and harvest- 
ing only once. Complete fertilization generally increased 
the phosphorus content of both herbage and roots but had 
no Significant effect on nitrogen or carotene in the forage 
or nitrogen in the roots. 

Fertilization with minerals only produced an initial in- 
crease in forage production but thereafter the yields were 
no better than or were Slightly below those obtained with 
no fertilizer. Minerals alone increased the phosphorus 
content of both herbage and roots, and decreased the nitro- 
gen content of the herbage produced under greenhouse con- 
ditions but not that produced under field conditions. This 
fertilization had no effect on root growth, carotene in the 
herbage, or nitrogen in the roots. 

As the frequency of cutting was increased, there was a 
progressive decline in both herbage and root production. 
The decline was more marked at high than at low levels of 
fertility. Increasing the cutting frequency increased both 
the nitrogen and phosphorus contents of the herbage and 
roots but had no effect upon carotene in the herbage. 

Increasing the daylength increased forage and root 
yields when the herbage was cut once only, but generally 
decreased these yields when the herbage was cut every 
two weeks. With a five-week cutting schedule, the in- 
fluence of photoperiod depended upon species. Increasing 
the daylength generally decreased the carotene content of 
the herbage, decreased nitrogen content of the herbage, 
decreased phosphorus content of the roots except in the 
case of bromegrass, and had no effect on phosphorus con- 
tent of the herbage or nitrogen content of the roots. 

Well-fertilized grasses cut at intervals of five weeks 
had the lowest water requirement values. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1158 


ANATOMY 





Smooth bromegrass showed the best and tall oatgrass 
the poorest survival through the four years of field testing. 
Orchardgrass generally produced more forage than brome- 
grass or tall oatgrass when all were cut frequently. Well- 
established bromegrass produced more forage than or- 
chardgrass in the greenhouse when they were cut once an- 
nually and in the field when drought limited growth. 

It was concluded that: 

1. Orchardgrass and smooth bromegrass can be used 
to provide pasturage on much of the northern section of the 
Blackland Prairie of Texas during the cool period of the 
year. Tall oatgrass is of minor value for the area. 





2. Complete fertilization at rates to supply over 100 
pounds of nitrogen per acre annually is required for ade- 
quate production from these grasses. 

3. Smooth bromegrass and orchardgrass are of simi- 
lar usefulness provided they are not grazed continually or 
more frequently than once every five weeks. The interval 
necessary for recovery is slightly longer for bromegrass 
than for orchardgrass. 

4. Under the conditions of limited rainfall in the area, 
the most efficient water usage by these grasses is under a 
moderate grazing intensity and adequate fertilization. 

Microfilm $2.05; Xerox $7.40. 156 pages. 
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AN ANATOMICAL AND RADIOLOGICAL 
INVESTIGATION OF THE FIRST TWO COSTAL 
CARTILAGES AND THEIR ARTICULATIONS 


(L. C. Card No. Mic 58-7060) 


John B. Christensen, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Ernest Lachman 


Gross anatomical, histological, gross radiographical, 
and microradiographical-techniques were utilized to study 
the anatomy of the sterno-chondral articulation of the sec- 
ond rib, the manubrio-sternal articulation, the costal car- 
tilage of the first rib, and the costal cartilage and costo- 
chondral junction of the second rib. 

Variations were observed in the extent of the sterno- 
chondral cavity of the second rib. The cavity appeared as 
a double cavity in three-fifths of the specimens, and as a 
Single cavity in approximately one-tenth of the specimens. 
The upper or lower portion of the double cavity was ob- 
literated in one-third of the specimens. Total obliteration 
of the cavity occurred in approximately one-tenth of the 
specimens. Conditions in the newborn indicated that adult 
variations might be of developmental origin, rather than a 
degenerative or adaptive change. The articular surfaces 
of the sterno-chondral cavity were composed of fibro- 
cartilage superficial to compact bone of variable thickness. 
A layer of tissue between the junction of the fibrocartilage 
and compact bone evidenced a high degree of radiopacity 
on the microradiograph indicating an increased mineral 
content in this region. 

_ The intra-articular ligament was present at the mid- 
point of the sterno-chondral cavity in one-half of the speci- 
mens dividing the cavity into upper and lower portions. 
One-third of the specimens evidenced lateral displacement 
of the ligament. Strands of tissue crossed the cavity from 
the sternal to the coastal surface in approximately one- 
tenth of the specimens. 

Variation in the extent of the manubrio-sternal inter- 
Space and continuity between this interspace and the sterno- 
chondral cavity was noted. The manubrio-sternal articu- 
lation was immovable in approximately one-fourth of the 
cases. 





Pattern, location and extent of calcification was inves- 
tigated. In the first cartilage osseous trabeculation ex- 
tending from the costal to sternal margin was observed in 
one-third of the specimens. Uncalcified hiatuses within 
the calcified cartilage were observed in approximately 
one-third of all specimens. The earliest calcification was 
in the first cartilage of a twenty-five year old male. In 
the second cartilage calcification occurred most frequently 
at the sternal extremity. Amorphic deposition of calcium 
was the type most frequently seen here. 

Histologically, the area of calcification appeared dis- 
organized with increased eosinophilia, diminution of cel- 
lular content and cellular hypertrophy. 

Microradiographically, calcification was represented 
by an increased degree of x-ray absorption. Often patterns 
of calcification were observed encircling areas of trans- 
lucency, the latter corresponding to hypertrophied car- 
tilage cells. Variation in mineral deposition was evident 
in the interstitial lamellae, the lamellae of spongy bone, 
and between individual osteons. Variation within the con- 
stituent parts of the osteon was also easily recognized. 
Thus the method is an important tool in the study of bone 
and calcification patterns which supplements histological 
procedure. Microfilm $2.00; Xerox $6.00. 125 pages. 


CYTOTOXINS ELICITED BY TRANSPLANTED 
TUMORS AND NORMAL TISSUES 


(L. C. Card No. Mic 58-2766) 


Roger Baker Fuson, Ph.D. 
University of Utah, 1958 


Chairman: Dr. Thomas F, Dougherty 


Antibodies to normal and neoplastic tissues have been 
shown to be present in homologous and heterologous hosts. 
Effort was made to distinguish antigenic differences be- 
tween these tissues utilizing in vivo and in vitro tech- 
niques. Four experimental mouse tumors and normal tis- 
sues served as antigens for injections into groups of guinea 
pigs and homologous mice. 
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The in vivo method consisted of gross and microscopic 
evaluation of tumor grafts in guinea pigs and mice, utiliz- 
ing principally sites of lower resistance (eye, brain), and 
the modification of such grafts by various forms of pre- 
treatment. 

The in vitro method was concerned with the inhibitory 
effect of the sera and tissue cell suspensions from hosts 
that had been inoculated with tumor and normal tissues. 
These sera and tissue suspensions to be tested served as 
diluents for the tumor cell suspensions. Cytotoxic activity 
was measured by their ability to inactivate LD,,.,. tumor 
cell suspensions after incubation for 10 minutes at 37° C. 
This method was utilized to determine: a) the effect of 
sites of inoculation of tumor upon the rates of appearance 
of cytotoxins, b) relative cytotoxic titers, c) importance 
of viability of the antigenic tissues upon the production of 
antibodies, d) effects of injections of normal and neoplas- 
tic tissues upon the production of cytotoxins, e) cross- 
reaction effects of guinea pig immune sera to normal and 
neoplastic tissues, f) effects of adsorption of heterologous 
immune sera with suspensions of normal and neoplastic 
tissues, and g) the ability of sera and cell suspensions 
from immunized homologous mice to demonstrate cyto- 
toxic activity. Microfilm $2.00; Xerox $4.00. 72 pages. 


STUDIES ON THE EFFERENT INNERVATION 
OF STRIATED MUSCLE 


(L. C. Card No. Mic 58-5345) 


Helen Jean Gurkow, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Theodore H, Bast 


The object of this investigation was to determine the 
structural details of the efferent innervation of striated 
skeletal muscle. These were found to fall under the fol- 
lowing headings: the general pattern of innervation, the 
innervation zone, terminal fibers, ratio between end-plates 
and muscle fibers and the morphological changes occurring 
in the end-plates during various postnatal stages. The in- 
tramuscular neural pattern was studied in the M.M. cleido- 
mastoideus, clavotrapezius and diaphragm of the golden 
hamster all of which muscles are composed of parallel 
fibers. The fibers of the M. cleidomastoideus and the M. 
clavotrapezius are of equal length and run through the en- 
tire extent of the muscle which was determined by the fact 
that there is a constant number of fibers at the various 
cross sectional levels of the muscle. 

The nerve supply enters at the geometric center of the 
muscle. It may enter the muscle and then divide or it may 
divide prior to entry, but ultimately there are three main 
branches which extend across the width of the muscle. 
From these three branches many subdivisions arise to 
form an intramuscular plexus. In the M. cleidomastoideus 
and the M. clavotrapezius, the subdivisions and plexuses 
form a band one to two millimeters wide which extends 
diagonally across the width of each muscle. In the dia- 
phragm, this band varies in width from one to four milli- 
meters and extends, in the form of an arc, around the en- 
tire muscle. In the three muscles observed, this band was 
found within the middle of the muscle. Fibers arising from 





the plexus extend a relatively short distance before termi- 
nating and as a result the area containing the motor end- 
plates (innervation zone) coincides with that containing the 
intramuscular plexus. 

From two to eighteen nerve fibers, arising from the 
intramuscular plexus, are grouped into terminal bundles. 
The bundles extend a maximum distance of .5 mm, then 
fan out and terminate in motor end-plates. Individual nerve 
fibers may also arise from any portion of the intramuscu- 
lar plexus, extend a maximum distance of .08 mm, and 
terminate without associating with other nerve fibers. 
This type of terminal fiber is frequently observed in the 
diaphragm. 

Branching of nerve fibers within the terminal bundles 
and near the end-plates has been observed. The frequency 
of this branching was determined by a ratio between the 
end-plates and terminal bundle fibers. This was derived 
by counting the number of fibers in the terminal bundle 
and the number of end-plates associated with it. The re- 
sults of this study indicate that branching occurs in one 
out of six nerve fibers. 

A study of a ratio between the end-plates and muscle 
fibers in the M.M. cleidomastoideus and clavotrapezius 
indicates that one out of every three muscle fibers has an 
end-plate. 

The morphology of the end-plate during various post- 
natal stages progresses from a simple loop structure in 
the one day old animal to a loop with a complex internal 
neurofibrillar arborization at twenty-one to twenty-five 
days of age. Motor end-plates of the diaphragm develop 
a complex pattern earlier than the M.M. cleidomastoideus 
and clavotrapezius and retain this characteristic in the 
adult animal. Microfilm $2.00; Xerox $5.20. 104 pages. 


A STUDY OF CONVERGENCE, DIVERGENCE, 
PUPILLARY REACTIONS, AND ACCOMMODATION 
FROM FARADIC STIMULATION OF 
THE MACAQUE BRAIN 


(L. C. Card No. Mic 58-7731) 


Robert Steven Jampel, Ph.D. 
University of Michigan, 1958 


Convergence and divergence of the eyes, pupillary re- 
actions, and accommodation of the eye were studied by 
faradic stimulation in the frontal and occipital eye fields 
of the brain of Macaca mulatta. Ancillary phenomena re- 
lated to ocular movements were noted and recorded. There 
has been very little previous work in this subject. 

After review of the pertinent literature, fourteen ex- 
periments were performed on nine monkeys. Their frontal 
and occipital cortices were exposed and stimulated with 
faradic current. In the frontal eye field convergence move- 
ments, divergence movements, and pupillary reactions 
were obtained. There appeared to be a definite pattern 
for these movements on the frontal cortex. Inthe occipital 
eye field convergence movements, pupillary constriction, 
and accommodation--the three components of the so-called 
‘near’ reflex--were found in overlapping cortical areas. 

An attempt was made to systematize the convergence and 
divergence movements elicited. 
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The experimental results were considered in relation 
to previous findings and their possible importance dis- 
cussed. Microfilm $2.00; Xerox $5.00. 99 pages. 


AN EXPERIMENTAL AND ANATOMICAL STUDY 
OF THE MAJOR SPINAL AFFERENT SYSTEMS 
TO THE CEREBELLUM AND OF THE 
CEREBELLAR CORTICONUCLEAR CONNECTIONS 
IN MACACA MULATTA’ 


(L. C. Card No. Mic 58-7795) 


Bhuket Vachananda, Ph.D. 
University of Michigan, 1958 


This experimental study is concerned primarily with 
the somatotopical patterns within the dorsal and ventral 
spinocerebellar systems, the dorsal superficial arcuate 
fibers and that of the cerebellar corticonuclear connections 
in Macaca mulatta. Their courses, fiber arrangements and 
terminations are also described. Experimental lesions 
were produced surgically in the spinal cord, the medulla or 
the cerebellum in eleven macaque monkeys. The Marchi 
staining technique was used to visualize the degenerating 
fibers. From tracing the degeneration in serial sections, 
the following conclusions can be drawn: The dorsal spino- 
cerebellar tract shows a dorsal to ventral pattern arrange- 
ment of its fibers in the cord and a lateromedial pattern at 
caudal medullar levels. A ventrolateral-dorsomedial ar- 





rangement is present in this tract in the inferior cerebel- 
lar peduncle. For the ventral spinocerebellar tract, a 
dorsolateral-ventromedial accumulation is recognized in 
the cord; at the mid inferior olivary level, the tract re- 
veals a ventral to dorsal pattern. The topical localization 
of the spinocerebellar systems within the anterior vermis 
of the cerebellum is a rostrocaudal pattern, with fibers 
serving the lower segments of the body projecting mainly 
to the central lobule and the anterior part of the culmen 
and fibers from the upper body segments concentrated in 
the posterior part of the culmen. The dorsal superficial 
arcuate fibers appear to be a supplementary system to the 
dorsal spinocerebellar tract and join this tract so as to fit 
into the pattern arrangement of its fibers. Certainly, the 
patterns mentioned above show much overlapping. 

The pattern for body movements as described for the 
cerebellar cortex in our own work and in other studies may 
be projected to the central cerebellar nuclei, but, if so, 
neither present study nor those of other observers present 
satisfactory documentation for it. The termination of the 
corticonuclear fibers within the deep cerebellar nuclei 
shows much overlapping, although, in general, a medio- 
lateral and also a rostrocaudal arrangement can be demon- 
strated. Microfilm $2.00; Xerox $5.60. 111 pages. 


1, The technical help for this research was, in large 
part, provided by the Walter-Hill Medical Research Fund 
and the monkeys were a gift of the Parke Davis Pharma- 
ceutical Company. The author wishes to express his sin- 
cere appreciation, 
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AN INVESTIGATION OF ASSORTATIVE MATING 
BASED ON SELECTED 
BIOLOGICAL CHARACTERISTICS 


(L. C. Card No. Mic 58-7740) 


Alec John Kelso, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to determine the evolution- 
ary consequences of assortative mating based on a number 
of selected, discontinuous, biological characteristics. As- 
sortative mating is a mechanism of evolution; the present 
data have been drawn from a human population. Thus, this 
is a study of human evolution. 

After detailing the history of studies dealing with as- 
sortative mating in general, and describing the Assortative 
Mating Study in particular, the analyses of the data are pre- 
sented. These analyses may be outlined in the form of four 
questions: (1) Are any of the selectéd characteristics more 
or less frequently associated with married or single indi- 
viduals of either sex than expected by chance? (2) Do mar- 
ried individuals resemble one another in the selected traits 
more or less frequently than expected by chance? (3) Are 
any of the selected characteristics significantly associated 
with a higher or lower level of fertility than expected by 





chance? (4) Are spouses that are similar or spouses that 
are dissimilar more frequently associated with a high or 
low level of fertility than expected by chance ? 

The analyses resulted in the following four general ob- 
servations: (1) After considering the effect of age, no dif- 
ferences were found between married and single males and 
females beyond those expected by chance; (2) Again after 
considering the effect of age, the indication of positive as- 
sortative mating was found to be only slightly higher than 
expected by chance; (3) The number of traits found to be 
Significantly associated with fertility did not exceed the 
number expected by chance; (4) Significant differences in 
fertility level were found between homogamous and hetero- 
gamous matings, but not in the case of traits that showed 
assortment. 

These results lead to the general conclusion that as- 
sortative mating based on the selected characteristics is 
of little consequence as an evolutionary mechanism in the 
population from which the sample was drawn. 

Microfilm $2.05; Xerox $7.20. 153 pages. 
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MARRIAGE RELATIONSHIPS IN THE DOUBLE 
DESCENT SYSTEM OF THE AFIKPO IBO 
OF SOUTHEASTERN NIGERIA 


(L. C. Card No. Mic 58-5773) 


Phoebe Vestal Ottenberg, Ph.D. 
Northwestern University, 1958 


The investigation of causes of stability and instability 
in marriage involves work on two levels: analysis of the 
traditional social structure to determine whether it con- 
tains inherent tendencies toward stable or unstable mar- 
riage, and evaluation of the effects of culture change in 
altering the traditional social system and marriage rela- 
tions. 

A fundamental problem is the definition of marital sta- 
bility, for various meanings have been assigned to the term 
by different students of African marriage. Here D. M. 
Schneider’s concepts of the jural and conjugal stability of 
marriage have been employed to distinguish between fac- 
tors that have sometimes been coniused in earlier studies. 

The Afikpo are a double descent group on the eastern 
periphery of the Ibo-speaking peoples, the majority of whom 
are patrilineal. Afikpo is a sedentary agricultural village- 
group composed of twenty-three villages united by a com- 
mon government and by membership in matriclans which 
cross-cut village boundaries. Each village is divided into 
compounds, the male members of which belong to the same 
patrilineage. Marriage residence is patrilocal. 

A sharp distinction is made between the realms of men 
and women in economic production, social affiliations, and 
the daily round. Government, control of land and the su- 
pernatural, and the activities and prerogatives associated 
with the men’s village society are the exclusive province 
of men. While Afikpo is nominally a male-dominated so- 
Ciety, women have considerable freedom in economic ac- 
tivities and in social affiliations within their husbands’ vil- 
lages. Husbands and wives have individual rights of own- 
ership of the results of their own economic production, and 





share the responsibility for the support of the family. In 
family relations the men tend toward a patrilineal orienta- 
tion, while women show marked matrilineal bias. Associ- 
ation groupings based on residence form an important basis 
of women’s affiliations. 

In the double descent system the principle of patrilineal 
descent appears to have been ascendant over the matrilineal 
principle before British occupation in 1902. Since then, 
with increased economic independence among women, cul- 
ture change has tended to weaken the authority of patri- 
lineal groups in marriage relations while giving an advan- 
tage to matrilineal interests, with the result that marriage 
now is both jurally and conjugally unstable. Socially un- 
approved actions on the part of wives, such as the use of 
evil'magic against husbands or co-wives, are aided and 
promoted by the wives’ matrilineal relatives. The position 
of men has become insecure both in courtship and mar- 
riage, and there is uncertainty on the part of both men and 
women as to what they may expect in conjugal relations. 
The younger women tend to have an individualistic, roman- 
ticized view of marriage despite the prevalence of polygyny, 
and men have come to hold a cynical view of their wives’ 
intentions and behavior. Hostility between co-wives is a 
source of concern to most Afikpo. 

Because there is no system of proxy parenthood in mar- 
riages in which one spouse is thought to be sterile, the 
practice of a wife’s leaving her husband and establishing 
a conjugal relationship with another man without being di- 
vorced, and sometimes later returning to her husband, has 
traditionally been sanctioned; for procreation is the sole 
reason given by most Afikpo for marriage. This practice, 
which is said to be increasing, has been reinterpreted by 
Afikpo women, some of whom now leave their husbands in 
the interest of receiving preferential treatment on their 
return. While the conjugal instability of marriage is 
marked, it is jurally more stable. Though marriage now 
involves new attitudes and goals for the individuals con- 
cerned, the grounds for divorce still follow the traditional 
patterns. Microfilm $4.30; Xerox $14.80. 341 pages. 
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THE BINARY SYSTEM X OPHIUCHI 
(L. C, Card No. Mic 58-2908) 


John Donald Fernie, Ph.D. 
Indiana University, 1958 


X Ophiuchi is a visual binary, the components of which 
are a long-period variable (period 337%, M6e) and a normal 
K giant (K2 III). The period of the binary is probably of the 
order of 500 years or more, but 120 observations since 
1900 define a 50° arc of the apparent orbit. Five widely 
differing ellipses have been found to fit this arc to within 
the errors of observation, but among all five orbits de- 
duced from these ellipses, the value of (a*/P*) is constant 
to within a factor of two. 

The parallax of the system has been derived principally 
through accurate spectrophotometric analysis of the K star. 





The apparent distance modulus so obtained agrees closely 
with that derived from the long-period variable, employing 
the absolute magnitude-period relation given by Wilson 
and Merrill. Allowance for interstellar absorption has 
been made from consideration of the reddening of nearby 
stars. 

Radial velocity data for both components are available 
for mean epochs in 1921 and 1957. Wilson’s method was 
applied to obtain the mass ratio of the system, but the ve- 
locity changes were found to be too small to be able to dis- 
tinguish among the five visual orbits. 

Collation of the above data leads to a formal solution 
for the masses of the individual components. These are: 


m K = 2 MN. 
mM LPV 0.8 Me 
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The position of the K star on the H-R diagram suggests 
that it is very similar to the K giants of M 67. Applying 
Sandage’s evolutionary tracks to this object, one deduces 
that its mass is 1.2 Mo, which agrees with the formal so- 
lution of the data described above. 


From a discussion of the errors involved it is concluded 


that the mass of the long-period variable is definitely 
greater than 0.4 Mo, and while no upper limit can be as- 
signed free from all doubt, there exists a high degree of 
probability that the mass of the variable is less than 2 Mo. 
This result is to be compared with a mass of 13 Mepre- 
viously supposed on the basis of the mass-luminosity law. 

A mass of 0.8 Mefor the long-period variable is con- 
sistent with Deutsch’s work on Mira, and leads to a close 
agreement with the pulsation constant P ve predicted from 
theory. 

Since the K companion is Similar to the K giants of 
M 67, it is concluded that the long-period variables (or pe- 
riods about 300 days) are old objects. 

From a discussion of the mass-loss which must be oc- 
curring from the long-period variable, it is proposed that 
the main-sequence progenitors of long-period variables 
are F dwarfs. This is supported by kinematical evidence. 

An examination of the probable evolution of the binary 
systems shows that the two stars have never been close 
enough to effect each other’s evolution in a significant man- 
ner, and hence it is not necessary for a star to belong to 
a binary in order to become a long-period variable. 

Microfilm $2.00; Xerox $5.20. 103 pages. 


THE CENTER-LIMB VARIATION OF THE 
INTENSITIES OF SELECTED SOLAR LINES 


(L. C. Card No. Mic 58-7772) 


Walter Edmund Mitchell, Jr., Ph.D. 
University of Michigan, 1958 


The chief aim of this research is to employ center-limb 
observations of Fraunhofer lines, selected largely for their 
sensitivity to temperature and electron pressure, in an at- 
tempt to refine the model of the solar photosphere derived 
from limb-darkening observations in the continuum. 

Center-limb observations of 14 lines - transitions in Si 
Iand 0, Mg Iand I, Ca Iand I, OI, Fe I, and Sr I between 
45780 and A21226 - were obtained at the infrared spec- 
trometer of the McMath-Hulbert Observatory, attached to 
the Snow horizontal solar telescope of the Mount Wilson 
Observatory. 

The telescope objective is a 24-inch paraboloid of 60- 
foot focal length which is fed sunlight by a coelostat and 
second flat and forms an image of the sun 18.2 cm in di- 
ameter. The spectrograph, also of speed F/30, is of Pfund 
design and employed, for this research, a 15000 lines/inch 
Babcock grating. A predisperser placed in front of the en- 
trance slit reduced scattered light and contamination by 
overlapping orders. With the exception of the prism in the 
predisperser and a field lens before the entrance slit, the 
telescope and spectrograph comprise an all-reflecting sys- 
tem, aluminum surfaces being used throughout. 

The observations consist of tracings of intensity versus 
wave length obtained at several points on the solar disc 
with the following receivers: 1P21 for AA5700-6600, CsO- 





Ag for AA7000-8000, and PbS for AA10000-22000. The re- 
ceivers were used in combination with their several am- 
plifying circuits and a continuous chart recorder. The 
total absorption in each line was obtained by measuring its 
area with a planimeter and reducing it to equivalent width 
with the aid of the dispersion measured on the tracing. 

The temperature model to be tested was derived from 
the limb-darkening measures in the continuum carried out 
by Pierce at the same installation in 1953 and which ex- 
tend to within one-half per cent of the limb. It was shown 
that the limb-darkening may be as well represented by any 
of a number, or combination, of the exponential integral 
forms. Though they yield a nearly unique temperature dis- 
tribution over the observed range, they show some am- 
biguity outside that range. It is suggested that the deduced 
variation of boundary temperature with wave length may 
result from the use of a Single exponential integral form 
for the limb-darkening representation at all wave lengths. 

The electron pressure distribution of Aller, Pierce, and 
Elste was employed, with the empirically determined tem- 
perature distribution, to predict the center-limb behavior 
of the observed lines. The lines were assumed to be 
formed in pure absorption, and the method of weighting 
functions was used, in a 48-layer model, to calculate the 
dip at seven points in the emergent profile. Equivalent 
widths were obtained from integrated profiles, and the con- 
tribution functions of selected points in the line profiles 
were computed. The calculations were carried out on an 
IBM 650 magnetic drum computer. 

Isotropic and anisotropic large-scale motions were in- 
corporated into the predictions, and, in all cases, the pre- 
dicted strength fitted to the observed at the center of the 
disc. In general, the predicted line strengths exceeded 
those observed toward the limb, suggesting, alternatively, 
that the temperature be corrected upward 50° to 230° (in- 
creased line absorption) or the electron pressure down- 
ward hy approximately one-half (decreased continuous ab- 
sorption) in the outer layers. Consistency of sign in the 
corrections favors the latter. Consequently, a hydrostatic 
model was integrated at AA8000, 11000, and 16000, using 
the metals abundance (log A = 4.28) recently determined at 
the University of Michigan Observatory and heeding the 
suggested pressure corrections to the Aller-Pierce-Elste 
model. 

A simple anisotropy (1.8 km/sec vertical, 2.9 km/sec 
horizontal) appears to account rather well for the magni- 
tude but not the character of the center-limb change in cer- 
tain lines. The character of the change may reflect the in- 
fluence, on saturated lines, of microturbulence increasing 
with height. Microfilm $2.15; Xerox $7.60. 162 pages. 


THE MAGNITUDES, COLORS, AND MOTIONS OF 
STARS OF THE SPECTRAL CLASS R 


(L. C. Card No. Mic 58-5548) 


Gordon Lee Vandervort, Ph.D. 
University of Virginia, 1958 


The choice of R stars as the subject of this investiga- 
tion arises from several considerations. In 1939 R. E. 
Wilson (Ap. J. 90, 486) obtained the absolute magnitude of 
stars of class R, but he had radial velocity data for only 28 
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of these stars. It appears then, that R stars deserve a 
more thorough investigation. With the photoelectric pho- 
tometer we can obtain much more accurate apparent mag- 
nitudes than those previously used, and investigate the 
colors of these stars as well; furthermore, at present 
there are available radial velocities of many more stars 
of this type. Finally, by using the positions given in the 
astrographic catalogues, and obtaining new positions with 
the McCormick 26-inch refractor, many more proper mo- 
tions may be derived. Statistical parallaxes are deter- 
mined better when the stars are more or less uniformly 
distributed over the whole sky. A plot of our R stars by 
galactic coordinates indicates that they are quite uniformly 
distributed over the sky north of declination -30°. Even- 
tually the carbon stars shall probably be classified on the 
C system of Keenan and Morgan (Ap. J. 94, 501, 1941), but 
this will not invalidate an investigation of R stars, since the 
R classification correlates well with the C classification. 

We have obtained 67 of our 98 R stars from Sanford’s 
list (Ap. J. 99, 145, 1944). The remainder were found on 
the McCormick spectral plates taken by Dr. Vyssotsky. 

Apparent magnitudes and colors were measured with 
the photoelectric photometer. The outside limit of the 
probable error of the visual apparent magnitude of an R 
star reduced to the system of Johnson and Morgan is 
+0°7039. The following table shows the variation of aver- 
age color with the subclass. 


TABLE I 
No. of Stars Ave. Color 


RO 19 1.22 
R2 28 1.33 
Ro 23 1.57 
R8 7 2.10 
Var. 21 2.46 


Subclass p.e. unit wt. 


+0.13 
0.13 
0.16 
0.08 
0.46 


Radial velocities were available for 66 of our R stars. 
Seven of these stars exhibit peculiar spectra characterized 
by a very strong CH band. All of these “CH” stars have 
large negative radial velocities, and they are all located in 
one quarter of the sky. We were thus justified in excluding 
these seven stars from the investigation. The contribution 
due to galactic rotation was removed from the radial ve- 
locities, which were then analysed by means of the relation, 


V=xXcos bcos 1+ Ycos b sinl+ Zsin b 


where X, Y, and Z are the components of the solar motion, 
and 1 and b are the galactic longitude and latitude of the R 
star. A least squares solution yielded V, = 33.7 +5.2 km/ 
sec for the value of the solar velocity, and D= +38°, A= 
297° as the position of the solar apex with respect to these 
stars. 

In order to derive the absolute magnitude M of our 
stars, we needed apparent magnitudes and annual paral- 
laxes. The measured apparent magnitudes were corrected 
for the effects of interstellar absorption, assuming for the 
average distance of our stars, the value of 500 parsecs. 
The proper motions p, were reduced to a standard distance, 
which was defined as the distance at which the stars would 
have an apparent magnitude = 8'°00. The annual parallax 
was derived statistically using two independent methods. 


First, the secular parallaxes 2 were derived from the com- 





ponents of the proper motions in the direction of the re- 
flected solar motion. The annual parallax 7» was found 
from the expression: 


h 
Tp = 4.74 O/Vo 


where Vo is the solar velocity with respect to these stars 
in kilometers per second. Second, the components of the 
proper motions in the direction perpendicular to the re- 
flected solar motion, the so-called tau components, were 
compared with the radial velocity components @, freed 
from the effects of solar motion and galactic rotation, and 
the annual parallax 7, found from the relation: 


TT. = 4,74 v/s 


With these values we obtain the average absolute magni- 
tudes M: 


M = m+5+ 5 log7 


The results are given in Table 2. 


TABLE 2 
No. of Stars M 


RO and R2 43 + 0.44 +0.29 
R5 and R8 42 - 1.10 + 0.49 
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THE INTERPRETATION OF 
PROMINENCE EMISSION LINE PROFILES 


(L. C. Card No. Mic 58-7800) 


Lloyd Vincent Wallace, Ph.D. 
University of Michigan, 1958 


1) Introduction. 

Most of the previous determinations of the Doppler 
widths and central optical depths of prominence lines have 
been based on prominence line profiles that were strongly 
influenced by instrumental broadening. Consequently, the 
parameters that have been determined previously for the 
optically thick lines -- Ha, Hf, and the H and K lines -- 
have been found from the total intensities and not from the 
corrected profiles. 

The purpose of the present work was to obtain profiles 
of quiescent prominence lines for which the instrumental 
corrections were negligible and with these profiles to test 
the previously used assumptions and to obtain kinetic tem- 
peratures. 





2) Observations. 

The observations were made with the vacuum spectro- 
graph and 70-foot tower telescope of the McMath- Hulbert 
Observatory. The prominence line exposure times were 
one or two minutes with a 15 to 30 second interval between 
the exposures. The plate dispersions used were about 
10 mm/A for the H and K lines, Hf, H¥, He, and HeD3; 
6.01 mm/A for Ha; and 0.945 or 2.13 mm/A for AA8542 
and 8662 depending on whether the first or second order 
was used. From two to five of the above lines were ob- 
served in each of sixteen prominences. 
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3) Results. 

The interpretation of the profiles on the basis of a con- 
stant Planckian source function, the source function as- 
sumed by most of the previous authors, was found to be 
self-consistent except in the case of the H and K lines. 
With the exclusion of these two lines, kinetic temperatures 
of from 5,900 to 13,300°K were found, in agreement with 
the previous authors. 

The above assumption also leads to excitation tempera- 
tures of from 3,070 to 4,070°K, in approximate agreement 
with the observations of the other authors. However, it 
was found that T.,(H or K) - Tex(HB) = 230°K +46 (m.e.) 
and T,,(H or K) - T,,(Ha) = 478°K + 50. These differ- 
ences appear to contradict the assumption of a Planckian 
source function for these lines but may be understandable 
with the addition of line scattering to the source function. 

From the model based on the constant Planckian source 
function it was possible to determine the central optical 
depths and Doppler widths of Ha and H8 individually. 
These determinations yield an average ratio of the central 
optical depths of Ha and Hg of 5.4+ 1.2 (m.e.), and 


(AXp) . (AAD 
Dio 





= 0.997+ 0.022. From atomic constants 
HB 





and the Doppler principle, these ratios should be 7.25 and 
unity, respectively. While the observed ratio of the cen- 
tral optical depths does not agree with the theoretical one 
as well as might be desired, the disagreement is not neces- 
sarily an indication that the assumed source function is 
incorrect. 

With the assumption of a constant Planckian source 
function, two values of the central optical depth of each 
prominence H line (CalII) were found — one from the shape 
of the H line and a second from the relative intensities of 
the H and A8662 lines. Two values were obtained for each 
K line in a similar fashion. It was found that the ratio of 
the two central optical depths ranged from 3.3 to 10. Since 
this ratio should be unity, it was concluded that the as- 
sumed source function was incorrect. It was found that a 
Planckian source function that decreased rapidly from the 
outside of the prominence toward the center was consistent 
with the normal profiles whereas the reversed profiles 
would require that the Planckian source function increase 
from the outside of the prominence for some distance and 
then decrease rapidly toward the center. A source func- 
tion that is partly line scattering and partly Planckian will 
also reproduce the characteristics exhibited by the pro- 
files. Microfilm $2.00; Xerox $6.60. 138 pages. 
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HEMAGGLUTINATION IN THE DIFFERENTIATION 
OF ACID-FAST BACILLI 


(L. C. Card No. Mic 58-5673) 


Minerva Elizabeth Blank, Ph.D. 
Rutgers University, 1958 


Major Professor: Thomas J. Murray 


The object of this investigation was an attempt to sero- 
logically differentiate, by indirect hemagglutination, acid- 
fast bacilli from human sources (tubercle bacilli, saphro- 
phytes, and chromogens). 

At present, atypical acid-fast strains, predominantly 
“yellow bacilli,” are being isolated from humans in in- 
creaSing numbers. These strains can not be properly 
classified by existing methods. They resemble the tubercle 
bacilli in the property of acid-fastness but vary in one or 
more characteristics such as rate of growth, colonial 
morphology, pigmentation, or virulence for laboratory ani- 
mals. 


Classification criteria for the Genus Mycobacteria is 


far from adequate. Numerous organisms have been grouped 
together into this genus solely on the basis of acid-fastness. 


Subdivision of the group has been based on pathogenicity 
and carbohydrate utilization. 

The hemagglutination procedure, which was developed 
ten years ago by Keogh, North and Warburton, consists of 
the agglutination of erythrocytes coated with a soluble an- 
tigen in the presence of homologous antisera. This tech- 
nique has been found to be extraordinarily sensitive for 
the detection and titration of bacterial antibodies and also 





has shown a high degree of specificity with acid-fast 
strains. 

The hemagglutination technique was empirically modi- 
fied to obtain optimum activity with the erythrocyte sen- 
sitizing substance (ESS) prepared from specific acid-fast 
bacilli. Thus, a simple, sensitive, specific procedure was 
evolved that gave reproducible results. Important factors 
in the execution of the test included growth of bacteria on 
a gyratory Shaking machine, time for extraction and ab- 
sorption, the use of chicken cells as the antigen carrier, 
and short time high speed centrifugation to react the anti- 
genic system. 

Rapid production of high titer antisera was obtained in 
rabbits by intravenous injection of viable acid-fast bacilli. 

A comparative study was made of the hemagglutination 
activity with other serological procedures. Bacillary ag- 
glutination was unsatisfactory because of the inherent tend- 
ency of the organisms to clump. Precipitation and double- 
agar diffusion resulted in decreased activity. Although the 
lytic modification of hemagglutination test presented in- 
creased activity, it was difficult to reproduce results. 

By means of hemagglutination titration and inhibition 
tests, the antigenic relationship of twenty-four strains of 
acid-fast bacilli were studied. Differentiation of tubercle 
bacilli from saprophytes and chromogens was clearly 
Shown. The strains of tubercle bacilli studied formed one 
serotype. The saprophytes demonstrated some species 
specificity. The chromogens did not form a homogenous 
antigenic group. 

Beside stock strains, several strains were freshly iso- 
lated for this study. The addition of malachite green to 
Dubos basal media, both liquidand solid, proved successful 
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in the isolation of rapid growing saprophytes from urine 
and soil. 

A skotochromogen isolated from pleural fluid was dif- 
ferentiated from tubercle bacilli by hemagglutination. This 
differentiation was correlated by a group of diagnostic lab- 
oratory procedures. 

On the basis of this study the hemagglutination technique 
appeared to be applicable as an additional clinical labora- 
tory aid for the differentiation of human acid-fast strains. 
This modified method also seemed to be of value for the 
taxonomy of the Mycobacteria. 

Microfilm $2.00; Xerox $4.60. 89 pages. 


STUDIES ON THE INFLUENCE OF THE 
METALLIC ION ENVIRONMENT ON THE GROWTH 
OF YEAST AND ON THE ANTIMICROBIAL 
ACTIVITY OF JUGLONE AND KOJIC ACID 


(L. C. Card No. Mic 58-2905) 


Elizabeth Anne Cook, Ph.D. 
Indiana University, 1958 


During a study of vitamin and metallic ion requirements 
of Saccharomyces cerevisiae JH 416 it was observed that 
the presence of as little as 0.5 ppm of ferrous iron sup- 
presses 90 per cent of normal growth for 24 hrs. ina syn- 
thetic demineralized liquid medium consisting of glucose, 
inorganic salts, and growth factors. Of 16 additional strains 
of yeast tested 11 were found to be sensitive to ferrous 
iron. The chloride, sulfate, ammonium sulfate, and oxalate 
of ferrous iron were equally toxic whereas the chloride, 
sulfate, ammonium sulfate, tartrate, and nitrate of ferric 
iron were non-toxic. In growth curve experiments it was 
determined that the lag phase of growth of S. cerevisiae JH 
416 in the demineralized liquid medium is prolonged ap- 
proximately 10 hours by ferrous iron. Maximum inhibition 
by ferrous iron was found to occur when: 1) the cultures 
were incubated at 37 C on a rotary shaker, 2) the inoculum 
consisted of 50,000 cells which had been stored at 4 C for 
0-7 days, and 3) the glucose was autoclaved with the other 
ingredients of the medium and slightly caramelized. The 
toxicity of ferrous iron towards yeast growth was sup- 
pressed by the ions of manganese (0.1 ppm), calcium (0.2 
ppm), zinc (3.0 ppm), and aluminum (0.1 ppm), and partially 
by ferric ions (1.0 ppm); but not by 0.1-30 ppm of mag- 
nesium, strontium, barium, molybdate, borate, silicon, 
cupric, or cobaltous ions. In the absence of ferrous iron 
slight stimulation of yeast growth was observed with the 
ions of calcium (1-5 ppm), ferric iron (0.8-3.0 ppm), mo- 
lybdate (0.5-1.0 ppm), and borate (0.2-0.5 ppm). Inhibition 
of growth was caused by the ions of manganese (5 ppm), 
calcium (20 ppm), ferric iron (50 ppm), zinc (30 ppm), cop- 
per (0.2 ppm), barium (30 ppm), borate (30 ppm), and alu- 
minum (40 ppm). Of the chelating agents tested, chlortet- 
racycline (5 ppm), tetracycline (5 ppm), oxytetracycline 
(10 ppm), kojic acid (15 ppm), isoniazid (8 ppm), versene 
(2 ppm), aurintricarboxylic acid (1.0 ppm), cycloserine 
(10 ppm), and citrate (5.0 ppm) completely suppressed the 
toxicity of ferrous iron; and usnic acid (0.5-1.0 ppm) and 
cystamine (1.0-5.0 ppm) partially suppressed the inhibition 
of yeast growth by ferrous iron. Moreover, the tetracy- 
clines and kojic acid enhanced growth above that obtained 











in the control broth, and the enhancement activity was more 
pronounced in the presence of 0.5 ppm of ferrous iron. 
Submycostatic concentrations of juglone, acti-dione, and 
8-hydroxyquinoline were unable to affect the toxicity of 
ferrous iron nor could subtoxic quantities of ferrous iron 
suppress the mycostatic activity of these three compounds. 
Of other compounds tested, sitosterol (1.0 ppm), biotin 

(0.1 ppm), calcium pantothenate (0.16 ppm), i-inositol (0.1 
ppm), and riboflavin (10 ppm) were able to suppress fer- 
rous iron toxicity. 

The effect of the metallic ion environment on the toxic- 
ity of kojic acid and juglone was investigated. In nutrient 
agar, ions of antimony, aluminum, iron, copper, and zinc 
suppressed the toxicity of kojic acid towards Bacillus sub- 
tilis str. Marburg, and ions of cadmium and selenium aug- 
mented the toxic activity. Only ions of iron suppressed 
the inhibition of Pseudomonas fluorescens by kojic acid; 
and ions of aluminum, cadmium, and copper were found to 
augment the inhibitory effect. In synthetic demineralized 
broth, ions of copper, iron, and aluminum suppressed kojic 
acid toxicity towards B. subtilis and ionic copper and iron 
had a similar effect with P. fluorescens. In nutrient agar, 
ions of barium, strontium, phosphate, molybdate, mag- 
nesium, citrate, tartrate, and oxalate suppressed the toxic 
effect of juglone for B. subtilis, whereas ions of barium, 
zinc, phosphate, and oxalate exhibited this effect in syn- 
thetic agar. Enhancement of juglone toxicity for B. sub- 
tilis was observed with ions of copper, mercury, cobalt, 
and zinc in nutrient agar and of cobalt, mercury, and mo- 
lybdate in synthetic agar. The enhancement activity of 
cobalt was especially pronounced. 

Microfilm $2.20; Xerox $7.60. 165 pages. 

















COMPARATIVE STUDIES OF CYTOPATHOGENIC 
COXSACKIE VIRUSES BY USE OF THE 
COMPLEMENT FIXATION METHOD 


(L. C. Card No. Mic 58-7005) 


Hanna Boulos Doany, Ph.D. 
University of Minnesota, 1958 


For comparative studies of cytopathogenic Coxsackie 
viruses by complement fixation, a protocol was devised by 
which 4 spectrophotometrically standardized 50% hemolytic 
complement units were employed in a total reaction vol- 
ume of 0.2 ml. Complement-fixing activity read as 1-4/ 
fixation was determined otherwise in the conventional man- 
ner. Coxsackie virus antigens prepared from infected mice 
or supernatant fluids of infected cell cultures were studied 
with respect to a) antigen quality, and b) sensitivity and 
specificity when used for detection and titration of anti- 
viral antibody. Use of infected mouse antigens and anti- 
sera obtained from Rocky Mountain Laboratory to test 
quality of cell-culture antigens resulted in cross reactions 
shown due to a viral contaminant common to each of the 
cross reacting groups. By comparison with monotypic 
Coxsackie mouse and cell-culture antigens, and antisera 
produced by injection of cell-culture or mouse antigens, 
the micro CF test was as sensitive and specific as the 
macro test. Cell-culture antigens of greatest useful ac- 
tivity were prepared by a) use of cell types producing 
greatest population in standard culture vessels; bh) use of 
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a cell type giving greatest activity of viral complement- 
fixing antigens in comparison with other cell types at equal 
population levels; c) growth of source cultures to maxi- 
mum population levels before infection with virus; d) har- 
vesting of culture fluids soon after 4/ degeneration of in- 
fected cells, and e) maintenance of rinsed antigen-donor 
cultures in medium supplemented with 5% inactivated 
guinea pig serum, to suppress subsequent anticomplemen- 
tary activity. Antigen potency was not increased by sub- 
stitution of enriched media for a simple lactalbumin-hy- 
drolysate maintenance medium. Cell-culture antigens lost 
some complement-fixing activity when heated at 60°C for 
20 minutes, but tests with homo and heterotypic antisera 
Showed no change in specificity. Potency of antigens was 
not increased by subjection of virus-destroyed cultures to 
sonic oscillation. Greater maximum populations were ob- 
tained with Hoye and monkey kidney cells; these cells in 
contrast to HeLa, human clonal esophageal epithelial and 
clonal Chang liver cells, yielded antigens of greater po- 
tency. Antigen titers of 1:3 - 1:4 for Coxsackie Bl, B3 and 
Bd viruses were equally reproducible by use of either cell 
type. With monkey kidney cells, titers for B2 and B4 (1:2 - 
1:3) were higher than with Hoye cells; monkey kidney cells 
also yielded antigen (titer 1:2 - 1:3) of A9 virus. Cell- 
culture antigens prepared as recommended were potent 
enough to provide readily the 2 units of antigen required 
for diagnostic application of the CF test. By use of mon- 
key-kidney-culture antigens 62 out of 65 clinical speci- 
mens were correctly typed as containing (or not containing) 
a particular immunotype of cytopathogenic Coxsackie virus. 
No false reactions were encountered. Cell-culture anti- 
gens were at least as sensitive as, and somewhat more 
specific than, mouse antigens in the serodiagnosis of known 
Coxsackie virus infection. The CF test with cell-culture 
antigens showed for 13 out of 25 patients 4-fold increase in 
titer between paired serum specimens, and for 9 patients 
a 2-fold titer rise; for 2 patients no rise and for 1 patient 
no detectable complement-fixing antibody was observed. 
Six out of 6 paired sera of patients infected with Echo 9 
virus exhibited 4-fold or greater titer increase in tests 
with Echo 9 virus; 4 paired sera reacted negatively and 2 
paired sera exhibited a drop in titer of preexisting anti- 
body to Coxsackie virus. The complement-fixing antigens 
prepared readily from cell cultures were found superior 
in quality for serodiagnosis. 

Microfilm $2.00; Xerox $5.80. 120 pages. 


EFFECTS OF NUCLEIC ACID BREAKDOWN 
PRODUCTS UPON POPULATION CHANGES AND 
VIRULENCE OF DIPLOCOCCUS PNEUMONIAE 


(L. C. Card No. Mic 58-5681) 


William Firshein, Ph.D. 
Rutgers University, 1958 





Major Professor: Doctor Werner Braun 


Studies designed to elucidate some of the mechanisms 
involved in selection and proliferation of pathogens in sus- 
ceptible hosts have revealed that a DNAase digest of DNA 
would select virulent cells of pneumococci in initially pre- 
dominantly avirulent populations of this pathogen. The 





mechanism involved in this selection was different than 
that observed by Braun et al with Brucella populations. In 
the latter organism, virulent Brucella cells converted the 
DNA digest into a factor(s) toxic for avirulent cells, and 
the mechanism by which such virulent cells were selected 
depended solely upon an inhibition of avirulent cells with- 
out an effect on virulent cells. In contrast, selection in 
pneumococcal populations depended primarily upon a se- 
lective stimulation of the growth of virulent cells without 
an effect upon avirulent cells. 

Further studies revealed that the requirement for se- 
lection in pneumococci were far more rigorous than those 
observed with Brucella. First of all, it was found that the 
entire selective effect of DNA digests depended upon the 
presence of sufficient manganese levels. Increasing con- 
centrations of this metal in the presence of DNA + DNAase 
(DD) resulted in increasing selective effects. However, 
omission of the DNA digest at almost all manganese levels, 
with the exception of the highest level used, resulted in 
complete absence of selective effects. In addition, it was 
found that manganese could be dispensed with, provided 
other known nucleic acid breakdown products were present 
with DNA digests in culture media. These included deoxy- 
nucleosides, deoxynucleotides, and nucleoside-di-phos- 
phates. Thus, there was no selection of virulent pneumo- 
coccal cells in initially predominantly avirulent populations 
in the absence of DD, and selection increased from 5 to 75 
per cent in the following order of supplementation: DNA + 
DNAase (DD), DD plus a mixture of deoxynucleotides, DD 
plus a mixture of deoxynucleosides, DD plus a mixture of 
deoxynucleotides and deoxynucleosides, and DD plus a 
mixture of deoxynucleosides, deoxynucleotides, and nucle- 
oside-di-phosphates. If any one mixture was omitted in 
the presence of DD, selection was drastically reduced. In 
addition, any combination of known nucleic acid breakdown 
products without DD resulted in the complete absence of 
selection. 

Resting cell studies with virulent-and avirulent pneumo- 
coccal cells demonstrated that virulent cells were better 
able to utilize the above-mentioned extracellular pre- 
cursors for DNA synthesis than their avirulent relatives. 
Preliminary evidence has suggested that these virulent 
cells concentrate these substances, and hence, are better 
able to use them for metabolic purposes. 

DNA digests have been fractionated into four fractions 
using ion-exchange procedures by the method of Bendich 
et al. Only the first fraction obtained by this method was 
active in selective phenomena; the others were inactive. 
In contrast, it was shown by Graun et al that the other frac- 
tions were active in Brucella populations; fraction one was 
inactive in this respect. | 

Manganese has been implicated in early stages of DNA 
synthesis by the fact that purines and pyrimidines, al- 
though not active by themselves or in conjunction with DD 
in selective effects, become active when present with de- 
ficient manganese concentrations and DD. 

DNA digests also exert an effect in vivo, that is, dorsal 
injection of DD into pneumococcal-infected mice enhances 
the death rate and LD,;,.to a very great extent over in- 
fected mice without any DD injections. 

Finally, preliminary evidence has indicated that the 
effectiveness of nucleic acids is not restricted to Pneumo- 
coccus or Brucella. Comparable selective effects have 
also been observed in Staphylococcus aureus. 

Microfilm $3.85; Xerox $13.00. 298 pages. 
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THE EFFECT OF TISSUE CULTURE PASSAGE 
: ON BACTERIAL VIRULENCE 


(L. C. Card No. Mic 58-5682) 


Bettina M. Frost, Ph.D. 
Rutgers University, 1958 


Major Professor: Professor Thomas J, Murray 


A study was made of the effect of tissue culture passage 
on the virulence of 19 strains of bacteria, representing six 
genera. Virulence was measured in mice by determining 
the number of cells required to kill 50 per cent of the in- 
fected animals, the LDso. The virulence of the tissue cul- 
ture passaged strains was compared with control cultures 
which were maintained as lyophilized suspensions, andwith 
cultures transferred in bacteriological medium (brain heart 
infusion broth) and tissue culture medium (modified me- 
dium 199). 

No comprehensive statement can be made of the effect 
of tissue culture passage on virulence. There were marked 
differences from genus to genus and among strains of one 
genus. The differences are summarized below. 

1. Staphylococci showed little change in virulence fol- 
lowing passage in bacteriological medium but four of six 
strains showed an increase in virulence following passage 
in HeLa cultures. This increase could not be accounted 
for by the tissue culture medium, and the bacteria could 
not conclusively be shown to enter the HeLa cells. There- 
fore, the HeLa cells appear to alter the medium in such a 
manner as to offer conditions favorable for the establish- 
ment of more virulent cells. 

2. Three strains of Streptococcus pyogenes were un- 
able to grow in serial passage in modified medium 199, but 
were able to grow in the presence of HeLa cultures in this 
same medium. The possibility is suggested that some es- 
sential metabolite is missing and is supplied by the metabo- 
lism of the HeLa cells, although some toxic substance in 
the medium may be altered or suppressed by the HeLa 
cells. One strain increased in virulence following tissue 
culture passage, while the other two showed a marked loss 
in virulence, indicating differences between the strains 
with respect to conditions required for selection of virulent 
cultures. 

3. Two strains of Diplococcus pneumoniae, one highly 
virulent and one avirulent for mice, were unable to grow in 
medium 199 but could grow in the same medium containing 
embryonic chick lung or HeLa cells. The explanation for 
this appears to be the same as for the streptococci. Neither 
strain was altered in virulence by passage in bacteriologi- 
cal medium or tissue cultures. 

4, The strain of Salmonella schottmulleri tested was of 
high virulence for mice and virulence could not be in- 
creased. In one trial, transferring in brain heart infusion 
resulted in a loss of virulence, while the culture trans- 
ferred in HeLa cells retained its virulence. 

5. With all six strains of Proteus vulgaris studied, 
passage in HeLa culture resulted in a marked increase in 
virulence over the virulence of the culture passed in bac- 
teriological medium. With five strains, the tissue culture 
passaged bacterial cultures were considerably more viru- 
lent than their control cultures. To some extent medium 
199 appeared to favor the establishment of more virulent 
cultures, but could not account for the full effect observed 
following growth in HeLa cultures. No definite evidence 
was seen that Proteus was able to enter the HeLa cells. 

















6. With a highly virulent culture of Klebsiella pneu- 
moniae no marked change was observed under the condi- 











tions studied. When a less virulent culture was studied, it 
was found to show a loss in virulence after passage in brain 
heart broth, and a gain in virulence after passage in HeLa 
cultures. No change was observed in the virulence of the 
culture transferred in medium 199, indicating that part of 
the effect of HeLa cultures was due to the tissue culture 
medium. Microfilm $2.20; Xerox $7.80. 168 pages. 


BACTERIOLOGICAL AND SEROLOGICAL STUDIES 
OF ESCHERICHIA COLI SEROTYPES 
ASSOCIATED WITH CALF SCOURS 


(L. C. Card No. Mic 58-7276) 


Paul Joseph Glantz, Ph.D. 
The Pennsylvania State University, 1958 





Bacteriological methods were used to identify the 
strains of E. coli which were present in newborn calves 
naturally infected with calf scours. On the basis of their 
biochemical reactions it was not possible to definitely 
group the strains as pathogens or non-pathogens. 

Utilizing the E. coli antigenic schema of Kauffmann- 
Knipschildt- Vahine, some of these E. coli strains were 
identified according to their O, K, and H antigens. Anti- 
sera for eight strains were then prepared to be used to 
identify the E. coli cultures isolated from calves. Cul- 
tures which did not react with the eight antisera were later 
identified serologically. 

When the E. coli strains were thus identified a com- 
parison was made with the types reported by other investi- 
gators. Many similarities were found in respect to the 
pathogenicity assigned to the various E. coli types. The 
E. coli strains isolated from calves and considered to be 
pathogens in this study are listed below with their O group 
number first and the number of calves from which they 
were isolated in parenthesis: 


1 (6) 8 (29) 
3rel (8) 9 (10) 
4 (6) 15 (11) 
7 ~~ (5) 17 (15) 


20 (15) 
21 (11) 
26 (2) 
45 (7) 


78 (9) 
115 (3) 
119 (20) 
126 (6) 


Experimental transmission of calf scours was attempted 
with seven E. coli strains. The experiments were carried 
out in specially designed rooms relatively free of outside 
contamination. Calves which were deprived of colostrum 
and those which had received colostrum were utilized. Ex- 
posure to E. coli was made by feeding a broth culture to 
the calf per os or by placing the calves in contact with each 
other. All of the E. coli strains isolated from the calves 
were identified biochemically and serologically. 

The results obtained showed that E. coli types 026, 08, 
0119 and 03rel caused typical fatal scours when fed experi- 
mentally to calves deprived of colostrum. Two E. coli 
types, 0101 and 0109, did not produce the disease when fed 
to similar calves. Control calves deprived of colostrum 
were raised without acquiring scours. Thus, the patho- 
genicity assigned to the specific E. coli types was con- 
firmed. 

Calf sera, dam sera, and colostral whey were also tested 
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serologically for the presence of O agglutinins for the E. 
coli strains used in this study. Serum samples of the 
calves were obtained when the calf was born and when 3, 5, 
and 11 days of age. O agglutinins for E. coli types 026, 
03rel, 020, and 086rel were found at higher titers in colos- 
tral whey than in dam sera. Calves which had received 
colostrum usually had antibodies for these four E. coli 
strains in their sera and were resistant to experimental 
infection with these strains. 

Agglutinins for E. coli types 0119 and 08 were found 
less frequently in dam and calf sera. 

Due to this lack of protection, types 08 and 0119 were 
isolated more often from calves which acquired scours 
naturally. However, calves which had received colostrum 
were susceptible to experimental infection with E. coli 08 
but not to type 0119. Agglutinins for one E. coli type (0101) 
were found in none of the sera or whey samples tested. 

The bacteriostatic activity of sera and colostral whey 
for 7 E. coli test strains was also studied. Dam sera pos- 
sessed the greatest activity, calf sera varied, and colos- 
tral whey showed no activity. It was not possible to show 
that the presence of a bacteriostatic substance in the sera 
of the calves protected them against infection with E. coli 
types. The relationship between the bacteriostatic sub- _ 
stance and properdin was also studied and found to be sim- 
ilar. 

The pathogenicity of the 7 E. coli strains was tested in 
white mice and guinea pigs. When inoculated intraperi- 
toneally, those strains pathogenic for calves were also 
toxic for mice at certain dose levels. However, infection 
per os had no effect in the mice or guinea pigs. 

a reel Microfilm $2.00; Xerox $4.40. 84 pages. 


ACTINOMYCIN COMPLEX FORMATION BY 
STREPTOMYCES SPECIES 
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Detailed investigations of the formation of antibiotic 
complexes have rarely been attempted; it was not even 
realized that many of these antibiotics represented a num- 
ber of substances rather than single entities. Actinomycin- 
producing organisms simultaneously synthesize a family 
of closely related antibiotics. Preliminary studies indi- 
cated that Streptomyces antibioticus synthesized an actino- 
mycin B complex early in the growth period, after which 
only actinomycin A could be recovered from the medium. 

Nutritional studies in a chemically defined medium in- 
dicated that D-galactose, D-xylose, L-rhamnose, and L- 
arabinose were satisfactory carbon sources for actinomy- 
cin production. With D-galactose as the carbon source, 
L-glutamic acid, L-asparagine, L-histidine, L-threonine, 
DL-alpha alanine, and L-beta alanine stimulated good 
yields of actinomycin.  — 

In a study of actinomycin complex formation by S. anti- 








bioticus and four other actinomycin-producing Streptomyces, 








significant changes in the composition of the actinomycin 
complex occurred in the course of growth of three organ- 
isms. These changes took place both as the result of pro- 
longed incubation of the cultures and as the result of the 
presence of specific nutrients in the medium. 





—— 


At first, it was considered that the variant types in the 
cell population might be responsible for the shift in the 
relative percentages of the components. The gradually 
changing environment might favor in some way the selec- 
tion of specific genetic cell types with differing synthetic 
abilities. However, this could not be demonstrated. Al- 
though the mechanism responsible for the observed change 
was assumed to reside primarily in different synthetic 
abilities of the culture during different periods of cultiva- 
tion, the additional involvement of a selective decomposi- 
tion of already formed specific components was not ruled 
out. It was possible to demonstrate only a partial influence 
of selective decomposition of actinomycin components in 
the presence of either resting or growing cells. Studies on 
the age of the mycelial inoculum indicated that some en- 
vironmental factor(s) was influencing the shift from the B 
to the A type mixture. 

The effect of amino acids in a chemically defined me- 
dium indicated that the amount and type of actinomycin 
synthesized by S. antibioticus varied with the concentration 
and kind of amino acid supplied to the organism. 

The addition of L-proline to a threonine-galactose me- 
dium where synthesis of component IV is generally re- 
stricted, stimulated production of this component. DL- 
pipecolic acid, an amino acid homolog of proline, partially 
inhibited the synthesis of component IV in the glutamic 
acid medium. From these results, it was suggested that 
proline was the limiting amino acid in the shift from the 
B- to the A-type mixture. 

Several new biosynthetic actinomycins were demon- 
strated by the addition of amino acids to cultures of S. 
antibioticus grown in the galactose - L-glutamic acid me- 
dium. Two of these, called A;,; and Ay77, were isolated by 
means of partition chromatography of powdered-cellulose 
columns. 

After purification and crystallization, components Ay] 
and Ay; were hydrolysed and examined chromatographi- 
cally for their amino acid composition; Aj, contained 
threonine, sarcoSine, valine and N-methylvaline. Compo- 
nent A;;; contained these four amino acids plus proline. 

Microbiological studies indicated that component IV 
(actinomycin D) was twice as active as component II and 
three as active as component II. However, components 
II and III were less toxic than component IV. Preliminary 
investigations indicated that both components II and III 
possessed antineoplastic activity when tested against the 
ascitic form of Gardner lymphosarcoma. 

Microfilm $2.55; Xerox $8.80. 194 pages. 








DIFFERENTIAL CHEMICAL INHIBITION OF 
POLIOMYELITIS, COXSACKIE, VACCINIA, AND 
ECHO VIRUSES IN HELA, MONKEY KIDNEY, 
AND MONKEY TESTICULAR TISSUE CULTURES 


(L. C. Card No. Mic 58-7721) 


Normand Robert Goulet, Ph.D. 
University of Michigan, 1958 


Two points of prime concern to those studying virus in- 
hibitors are (1) the role of “tissue toxicity” and (2) the 
relative ineffectiveness, in vivo, of inhibitors selected on 
the basis of tissue culture studies. The purpose of the 
present study was to compare and evaluate the relative 
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effectiveness of various chemicals in inhibiting poliomye- 
litis, Coxsackie, vaccinia, and thirteen Orphan (ECHO) 
viruses when assayed in HeLa, monkey kidney, and monkey 
testicular tissue cultures. 

The toxicity of various metabolic analogues, antibiotics 
and experimental drugs was determined by microscopic 
and cinephotomicrographic examination. Non-toxic con- 
centrations of these substances were assayed for their 
virus-inhibitory activity against one hundred tissue culture 
infectious doses of the viruses to be studied. The inhibi- 
tory effect of the compounds was evaluated by calculating 
a therapeutic index, that is, a ratio of the maximum toler- 
ated dosage of a compound to its minimal virus suppres- 
Sive dose. The reproductibility of the evaluation was dem- 
onstrated by the repeated testing of an inhibitory compound. 
Dulbecco’s plaque technique, modified by the incorporation 
of the drugs into the agar overlay as well as into the liquid 
phase of the culture, was also employed to demonstrate the 
reliability of the evaluation. 

When the HeLa cell culture system was employed, only 
four compounds out of ninety-five inhibited virus to a sig- 
nificant degree. Methionine sulfoximine inhibited the 
growth of poliomyelitis, Coxsackie and vaccinia viruses in 
these cells; the antibiotic M-8450 inhibited poliomyelitis 
and Coxsackie viruses but not vaccinia. Benzaldehyde thio- 
semicarbazone and 5,6-dichloro-1-D-ribosylbenzimidazole 
were more specific in their activity, the former only in- 
hibiting vaccinia and the latter, poliomyelitis. 


When monkey kidney cultures were employed to evaluate 


these same four inhibitors, it was found that methionine 
sulfoximine and 5,6-dichloro-1-D-ribosylbenzimidazole did 
not inhibit any of these viruses nor ECHO viruses 1-9, 11- 
14. However, M-8450 and benzaldehyde thiosemicarbazone 
again exhibited their inhibitory specificity. 

Differential inhibition of some of these viruses was 
also demonstrated using certain plant extracts in monkey 
kidney cultures. The fraction M-2 from Calvatia maxima 
inhibited ECHO-4 and -11 viruses; the fraction M-4 from 
Boletus edulis inhibited ECHO-7 and -8 viruses; and the 
fraction M-14 from Cattleya inhibited ECHO-2 virus. The 
specificity of ECHO-4 and -11 virus inhibition by the M-2 
fraction from Calvatia maxima, was conclusively demon- 
strated by the inhibition of either of these viruses and sub- 
sequent growth of a non-susceptible virus in the same 
monkey kidney culture. Although these viruses did not in- 
duce clinically discernable disease in mice, an in vivo ef- 
fect was demonstrated by suppression of the antibody re- 
sponse of mice to the antigens of ECHO-4 and 11, through 
treatment with the M-2 fraction. 

In experiments designed to elucidate the mechanism of 
action of the antibiotic M-8450, it was found by ultracentri- 
fugation that the active principle was associated with a 
large particle and that the inhibitory efficiency was al- 
tered by changes in the composition of the medium. The 
adsorption of poliomyelitis virus to the surface of sus- 
ceptible cells did not appear to be affected by the antibio- 
tic. The effect of this inhibitor was shown to result in 
complete suppression of viral growth rather than the pro- 
duction of an incomplete virus. Prolonged cultivation in 
the presence of M-8450 did not result in the selection of 
cells resistant to virus, as shown by the unaltered sus- 
ceptibility of the progeny. 

In assaying one hundred and twenty compounds, it has 
been possible to demonstrate that only a few exhibit a dif- 
ferential virus inhibitory action. Demonstration of such 

















specific action appears to rule out the influence of drug- 
incited general injury to the host as an explanation for the 
observed inhibition. It has been demonstrated that the ac- 
tion of an antiviral substance can be specific and that in- 
hibition can occur without gross damage to the host tissue 
or interference with the reacticns involved in the replica- 
tion of other viruses. 


Microfilm $2.00; Xerox $4.60. 87 pages. 
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The greatest attention in recent years in the field of 
protein biosynthesis has been focused on the mechanics of 
formation, while relatively little effort has been directed 
towards elucidating the nature of possible regulatory 
mechanisms that control protein synthesis. This investi- 
gation was carried outto determine the reason behind the 
large arginine requirement that exists in the synthetic | 
medium for maximal proteinase biosynthesis by Strepto- 
coccus liquefaciens in order to study this problem of meta- 
bolic control of protein synthesis. 

Since it has been well established that the enterococci 
contain the arginine dihydrolase enzyme system that de- 
grades arginine through citrulline to ornithine, it was 
postulated that the activity of this enzyme system was re- 
sponsible for the magnitude of the arginine requirement 
for maximal proteinase synthesis. The limiting effect of 
the dihydrolase, it was postulated, could be due to either 
its reducing the quantity of arginine available to protein- 
ase biosynthesis, or to its supplying of an essential break- 
down product of arginine for proteinase formation. 

The rate of proteinase biosynthesis was determined by 
incubating cells in the appropriate medium and estimating 
the newly-formed enzymatic protein by measuring the 
amount of solubilized tyrosine produced on a casein sub- 
strate with an aliquot of the supernatant material of the 
flasks; the rate of arginine dihydrolase activity was de- 
termined by measuring carbon dioxide evolution under an 
atmosphere of nitrogen. | 

The quantity of residual arginine remaining in the me- 
dium after exposure to the appropriate cell inoculum was 
determined, after removing the testcells, by measuring the 
quantity of carbon dioxide evolved by an assay cell suspen- 
sion consisting of fresh cells of Streptococcus liquefaciens. 

The correlation between the cessation of arginine di- 
hydrolase activity and proteinase biosynthesis was found 
to exist under conditions allowing normal, retarded (omis- 
sion of nitrogen bases from the medium), and stimulated 
proteinase formation (after preincubation of the cells). 
Furthermore when proteinase formation terminated in the 
adaptation medium that had become deficient in arginine 
due to the metabolic activity of the cells, addition of ar- 
ginine caused the cells to resume proteinase biosynthesis. 
These results indicated that the activity of the arginine 
dihydrolase enzyme system limits the total quantity of 
proteinase formed. 
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The observations that ornithine retarded the degradation 
of arginine with a resulting increase in total proteinase 
formed without affecting the rate of proteinase formation 
led to the conclusion that none of the products of the deg- 
radation of arginine by the dihydrolase system (citrulline, 
ornithine, ammonia, carbon dioxide, and adenosine tri- 
phosphate) is the limiting factor in proteinase biosynthe- 
sis. In addition these observations showed that the activity 
of the dihydrolase does not influence the rate of proteinase 
biosynthesis. 

Having shown that the products of the arginine degrada- 
tion by the dihydrolase system were not the limiting fac- 
tors for proteinase formation, the correlation between the 
cessation of dihydrolase activity and proteinase formation 
was interpreted to mean that the availability of arginine is 
the limiting factor for enzyme synthesis. Apparently, then, 
the dihydrolase limits the amount of arginine available to 
the proteinase synthesizing system by competing with the 
enzyme synthesizing system for arginine. 

The dipeptide, L-argininyl-L-leucine acetate, was a 
more effective source of arginine than the free amino acid; 
it produced a six fold increase in proteinase formation over 
a comparable quantity of free arginine. Preincubation of 
the cells in the optimal adaptation medium resulted in a 
Significant increase in the extent of proteinase biosynthe- 
Sis. These observations demonstrated the importance of 
the relation of the rate of proteinase formation to the rate 
of arginine dihydrolase activity in the determination of the 
total quantity of enzyme that can be formed by the cell. 

Microfilm $2.00; Xerox $3.80. 68 pages. 
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I, AUXOTROPHIC MUTATION AND 
BACTERIOPHAGE SYNTHESIS 
II. INHIBITION BY DIAZOURACIL 


A pyrimidine requiring mutant of Escherichia coli, 
strain B has been isolated and characterized as to its 
growth requirements and accumulation products. Several 
strains of pyrimidineless mutants exist for several differ- 
ent species, but this strain is among the first isolated in 
the phage sensitive strain B. Therefore, another mutant 
with a characterized metabolic block has been added to the 
growing arsenal of weapons for the dissection of metabolic 
pathways. Double mutants (amino acid and pyrimidine re- 
quiring) have also been isolated. These pyrimidineless 
mutants are apparently unable to decarboxylate orotic acid 
or a derivative of orotic acid to uracil and cytosine in 
derivatives. AS a consequence orotic acid is excreted into 
the medium in large quantities. The singly block mutant 
can support the synthesis of bacteriophage in the absence 
of its growth requiring factor and this property is not af- 
fected by starvation under various conditions. The synthe- 








sis of phage has been followed by ultraviolet irradiation 
procedures, nucleic acid synthesis, and isolation of phage 
deoxyribonucleic acid. Double mutants also support virus 
synthesis, but are markedly affected by starvation condi- 
tions indicating a metabolic pool of phage precursor ma- 
terial which can be depleted. 

Inhibition by diazouracil (DAU) at low levels was re- 
versed non-competitively by several amino acids in Es- 
cherichia coli, strain B. At low levels of the inhibitor fil- 
amentous forms were observed due to the inhibition of 
DNA synthesis, but continued cytoplasmic synthesis. Un- 
der defined conditions of inhibition a potentiating effect of 
inhibition by certain nucleic acid derivatives was observed. 
Exposure to relatively high concentrations of the inhibitor 
caused rapid loss of viability which could not be reversed 
upon introduction of a complete medium or homocysteine. 
Cells were protected to some degree by addition of homo- 
cysteine and cysteine. Bacteriophage synthesis, but not 
adsorption was inhibited by DAU. No reversing effects 
were demonstrated by amino acids. 5-Hydroxyuridine and 
6-azauracil inhibit growth but not phage multiplication in 
E.coli. Growth inhibition of both these compounds may be 
reversed by nucleic acid derivatives. 

The non-competitive nature of the reversing agents, 
the interaction of DAU with two sulfhydryl containing com- 
pounds, and the potentiation of inhibition by nucleic acid 
derivatives rather than a reversal action suggest that DAU 
cannot be considered as a true antimetabolite, but that the 
mode of action rests in its potential to react with impor- 
tant biological compounds due to the highly reactive diazo 
group. Microfilm $2.00; Xerox $6.20. 129 pages. 





QUANTITATIVE ANALYSIS OF IN VITRO GROWTH 
CHARACTERISTICS OF MOUSE FIBROBLASTS 


(L. C. Card No. Mic 58-7750) 


Robert Joseph Kuchler, Ph.D. 
University of Michigan, 1958 





This study was undertaken to determine the growth 
characteristics of a mouse fibroblast (strain L) in suspen- 
Sion culture. It was hoped that the information thus ob- 
tained would lead to an optimal system for the production 
of large cell masses that could be used in studying mam- 
malian cell antigens. After having satisfactorily propa- 
gated these cells in suspension, it was recognized that al- 
most any volume of cell suspension could be grown in this 
manner, if the speed and method of agitation were properly 
adjusted. It was also noted that fibroblast populations in 
these cultures could be characterized by a growth culture 
cycle which was similar to population development de- 
scribed for unicellular microbial cultures. The lag phase 
of growth was eliminated when logarithmic phase cells 
were used as the inoculum in media pre-adjusted for pH 
and temperature. This made possible the establishment 
of transfer methods which were highly efficient and which 
yielded populations with a considerable degree of uniform- 
ity. 

Further application of the growth cycle attempted to 
define the optimal conditions for fibroblast growth. Vari- 
ous nutrient mixtures were studied for their ability to sup- 
port and enhance growth. The minimal generation time 
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achieved was 28 hours; the maximum number of cells was 
about 2 x 10° cells/ml. Growth rate was independent of 
the serum concentration in the medium over a wide range. 
In Medium 199, maximum population density increased 
with the serum content to about 15%; beyond this level the 
extent of growth was rather constant. The rate and extent 
of fibroblast growth also appeared to be independent of the 
inoculum size. 

The development of the cell population in suspension 
culture was also followed during the growth cycle relating 
the number of cells to packed cell volume. Measurements 
of packed cell volume showed that protoplasm increases 
exponentially from zero time, though a lag in the increase 
in number of cells was noted. Therange in cell volumes of 
growing fibroblasts, as determined from measurements of 
cell diameter, was 1500u* to 3000u*. An increase in cell 
size during the lag phase of growth accounted for the in- 
crease in cell mass in the absence of an increase in the 
number of cells. Measurements were made of DNA, RNA, 
total nitrogen, and dry weight during the growth cycle, and 
were correlated with the increases in number of cells and 
in packed cell volume. DNA was found to correlate di- 
rectly with cell number, while RNA, total nitrogen, and dry 
weight increases during the lag phase were related to the 
increases in cell volume. 

To increase the speed and precision obtained in count- 
ing fibroblasts, an electronic blood cell counter was em- 
ployed. This counter, designed to count red blood cells, 
was found suitable for the enumeration of fibroblasts in 
suspension. In addition to speeding the process of cell 
counting by a factor of 10, the degree of variation in cell 
counts was markedly reduced. 

Microfilm $2.00; Xerox $4.80. 93 pages. 


AN IMMUNOLOGICAL STUDY OF 
DEOXYRIBONUCLEOPROTEINS AND 
DEOXYRIBONUCLEIC ACID FRACTIONS OF THE 
ROUS SARCOMA AND NORMAL CHICKEN MUSCLE 
CONTRASTED WITH ROUS VIRUS PREPARATIONS 
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Indiana University, 1958 


Rous sarcoma deoxyribonucleoprotein (tumor DNAP) 
was capable of producing potent precipitating antiserums 
in either chickens or rabbits. The tumor DNAP, prepared 
by saline extraction, did not induce tumors in young birds 
nor alter the course of tumorogenesis when injected at 
varying intervals of time prior to challenge with Rous virus 
preparation. The deoxyribonucleoprotein (normal DNAP) 
fraction from “normal” muscle of tumor bearing chickens 
elicited potent precipitating antiserum in rabbits but not in 
chickens. The slight antibody response in chickens to nor- 
mal DNAP could be completely absorbed with tumor DNAP 
suggesting that the normal DNAP contained tumor antigen. 
A Rous virus-containing eluate (virus preparation) pro- 
duced potent precipitating antiserums in both chickens and 
rabbits. It was observed that virus preparation and anti- 
normal DNAP chicken serum did not cross react, but the 
chicken antiserum to tumor DNAP did form precipitate 
with virus preparation. The tumor DNAP and normal DNAP 





chicken serum systems also cross reacted. These obser- 
vations might suggest that the normal DNAP antigen which 
is responsible for the formation of anti-normal DNAP 
serum is not related to the virus preparation. 

All of the antigens cross reacted in the rabbit serum 
studies; however, the heterologous reaction of virus prep- 
aration and normal DNAP was slight. The quantitative 
precipitation curves obtained with different antigens were 
Similar regardless of the homology of the reaction. Maxi- 
mum precipitation was obtained in the narrow antigen con- 
centration range from 0.120 to 0.20 mg antigen N per ml. 
It has been concluded that further purification of the anti- 
gens is needed before any valid conclusions can be drawn. 

A new technique for the serological detection of deoxy- 
ribonucleic acid (DNA) has been described. After treat- 
ment of DNAP with detergent, the resultant DNA prepara- 
tion would not precipitate with homologous antiserums. 
Formalin treated red blood cells and normal or tumor 
DNA formed a complex which was agglutinated specifically 
by anti-DNAP serums and offered the tool for the sero- 
logical detection of DNA. It has been possible to distin- 
guish formalinized cells coupled with tumor DNA from 
those coupled with normal DNA by agglutination pattern 
and settling rate techniques in presence of homologous 
and heterologous rabbit anti-DNAP serum. A cross reac- 
tion occurs between the two different DNA coupled cell 
systems, but it is not as great as homologous reaction. 
The virus preparation was not coupled to formalinized 
cells because the virus preparation itself agglutinated the 
cells even in the absence of antiserums. However, anti- 
virus preparation rabbit serum agglutinated the tumor 
DNA coupled cells and did not agglutinate normal DNA 
coupled cells. This observation lends support to the sug- 
gestion aS made above that the difference between normal 
and tumor DNAP is not a substance readily identified with 
the Rous virus preparation. These rabbit anti-DNAP 
serums do not agglutinate formalinized uncoupled cells or 
formalinized cells coupled with bovine serum globulin or 
sulfanilic acid. 

Inhibition studies with DNA revealed that the heterolo- 
gous agglutination was completely inhibited by either type 
of DNA, but homologous agglutination was only partially 
inhibited by homologous DNA. The specific serological 
activity of the DNA coupled cells could be removed by 
treatment with deoxyribonuclease. However, it was noted 
that some serological activity remained on the tumor DNA 
cells after enzyme treatment. The remaining activity was 
evident in anti-tumor DNAP and anti-virus preparation 
serums but not with anti-normal DNAP serum suggesting 
that the cross reaction between tumor DNA and anti-virus 
preparation serum is not a property of the DNA itself. 
Trypsin did not alter the agglutination of heterologous or 
homologous systems. 

The agglutination studies with formalinized erythro- 
cytes coupled with tumor or normal DNA revealed that 
DNA probably functions as a hapten, i.e. the DNA confers 
serological specificity but it must be coupled with a pro- 
tein to elicit antibody formation or to be detected by pre- 
cipitation or coupled to cells for agglutination reactions. 

Microfilm $2.00; Xerox $4.20. 77 pages. 
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A CLOSED SYSTEM AGGLUTININ-ADSORPTION 
ANALYSIS OF VIBRIO FETUS STRAINS 
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The classification Vibrio fetus is represented bya large 
number of pathogenic strains having diverse antigenic 
characters. In general, it can be said that of the strains 
so far evaluated, all prove to be serologically similar but 
not identical. 

A method was devised to evaluate a random group of 
V. fetus strains with respect to each other, and without re- 
course to reactions against select standard strains. Anti- 
sera were prepared against formalinized (0.3%) saline sus- 
pensions of each strain. Each antiserum was divided into 
a number of aliquots equal to the number of strains in the 
group, and each aliquot was adsorbed with a single differ- 
ent strain. After complete adsorption, each serum was 
reacted with all strains individually. The overall reaction 
pattern obtained, constitutes, by defin*tion, a representa- 
tion of the placement of diverse antigenic factors within 
the group. 

A group of five strains of V. fetus subjected to this 
analysis demonstrated one common factor and a total of 
eleven variable factors. The common factor was demon- 
strated on thirteen of thirteen strains tested. The eleven 
variable factors were randomly distributed and shared 
throughout the group. The antigenic formulae of the vari- 
ous strains, as derived by this experiment, were confirmed 
by mathematical duplication of the laboratory agglutination 
test results. Microfilm $2.00; Xerox $3.60. 65 pages. 





THE ANTIBIOTIC EFFECTS OF SUBTROPICAL 
PLANT EXTRACTS ON SOME HUMAN AND 
VETERINARY PATHOGENS 
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A compilation of all completely recorded experiments 
of the various phases of plant research conducted at the 
Institutum Divi Thomae laboratories in Cincinnati and in 
Palm Beach, Florida (1942-1946), and at (Collegeville) 
Rensselaer, Indiana (1949-1957) is presented. The phases 
of research include: techniques used in the preparation of 
extracts of subtropical plants gathered in southern Florida; 
the in vitro and in vivo assays of crude and refined ex- 
tracts with several human and veterinary pathogens; the 
preparation and testing of, various fluorescent fractions of 
Chrysobalanus icaco in vitro; the alkaloidal tests con- 
ducted with crude and specially refined plant extract and 
fractions. Over 4,100 in vitro and in vivo experiments, 
and 260 sets of alkaloidal tests, usually embracing 10 to 
15 tests per set, are reported in these pages. 

Plant extracts were tested against 2 or more of the fol- 
lowing microorganisms: Shigella dysenteriae, Shigella 
paradysenteriae, Micrococcus pyogenes var. aureus, Strep- 
tococcus agalactiae, Salmonella pullorum, and (to a limited 
extent) Brucella melitensis. 


























Extracts of chiefly 29 subtropical plants (27 genera, 29 
Species) were tested in vitro; of these plants, 15 genera 
(16 species) were tested in vivo for toxic and prophylactic 
properties. Extracts were prepared from various organs 
or parts of plants and individually tested. Two general 
classes of crude extracts were prepared, inorganic and or- 
ganic. The solvents for the inorganic extractions were: 
cold and/or hot water, 1% HCl and 2% NaOH; the solvents 
for the organic extracts: EtOH (+ Ca(OH)2), ether, petro- 
leum ether, benzene, chloroform, and Prollius’ soln. Four 
hundred eighty (480) crude extracts (inorganic and organic) 
were refined by ether and other extractions, and were also 
tested in vitro and in vivo. 

Forty nine (49) graphs in 2 series, depict the inhibitory 
activities in vitro of 3,891 completely reported experi- 
ments. The sole purpose of the graphs is to portray the 
relative inhibitory and activities of crude extracts (not the 
refined or purified fractions) of various organs of a plant, 
originally either in the fresh or dried condition, irrespec- 
tive of the solvent(s) employed. Series I depicts the ac- 
tivities of extracts against 2 tests organisms: S. dysen- 
teriae and M. pyogenes var. aureus. Appended to each 
graph of Series I is a data sheet entitled *Trends”. These 
data implement those of the respective graph. “Trends” 
describes plant extract activity on the basis of solvents 
employed for the preparation of specific extracts of vari- 
ous organs of a plant. Graphs of Series II demonstrate 
the inhibitory activities of extracts against 4 test organ- 
isms: Streptococcus agalactiae, S. dysenteriae, S. para- 
dysenteriae, andS. pullorum. — = 

A brief history of medicine and pharmacy is given with 
the major emphasis on contemporary chemotherapeutics. 
While the literature referring to antibiotics derived from 
the lower plants receives some attention, more emphasis 
is placed on the less numerous reported researches deal- 
ing with antibiotics or inhibitory agents of higher plants. 

An annotated catalog, summarily describes the once 
popular uses, both here and abroad, of 1,516 distinct spe- 
cies of plants, principally herbs, as these uses are re- 
ported in the literature of various nations; this section is 
oriented predominantly toward the antiperiodics, and spe- 
cifically the antidysenterics, formerly in popular use as 
decoctions or allied preparations; the taxonomy of the 
plants listed receives special attention. All plants not 
listed in Small’s Manual of the Southeastern Flora or in 
Gray’s Manual of Botany, Fernald VIII Ed., (and very many 
which are listed in one or both of these references) have 
been checked in Index Kewensis; many plants were further 
checked in Index Londinensis and/or in Genera Siphono- 
gamarum, in Standardized Plant Names, or in original 
sources. Also, a number of doubtful species were re- 
viewed by taxonomic specialists. 

Microfilm $7.60; Xerox $26.40. 597 pages. 
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THE IMPORTANCE OF ENVIRONMENTAL 
TEMPERATURE IN THE PATHOGENESIS 
OF AVIAN BRONCHITIS VIRUS 


(L. C. Card No. Mic 58-5698) 


Robert Wayne Simpson, Ph.D. 
Rutgers University, 1958 


Environmental temperature exerts a striking influence 
on plant virus diseases, affecting the severity of infection, 
the number and types of lesions produced and the viral 
population that emerges. Relatively few reports on tem- 
perature effects with animal viruses are available for com- 
parison. In a study carried out with two strains of avian 
bronchitis virus, it was found that incubation temperature 
may markedly alter the behavior of this virus in respect 
to its rate of growth, virulence and population stability in 
embryonated eggs. 

The B strain, a recently isolated virus that had been 
previously maintained for 13 consecutive passages in the 
allantoic sac of eggs, was lethal to a titer of 10°°°° for 10 
day old embryos incubated at 38 C whereas only 20% or 
less of the embryos inoculated with this strain succumbed 
to infection at 34 C. Nevertheless, multiplication of the B 
strain to high titer in eggs at 34 C could be demonstrated 
by egg titration at 38 C or by interference, at 34 C, using 
the egg-adapted A strain described below as challenge 
virus. Growth studies performed with the B strain showed 
that this virus reached the same maximum titer in eggs in- 
cubated at 34 C or 38 C but that it required at least 30 
hours longer to attain this level at the lower temperature. 
Both a sparing effect and delay in death occurred when 
eggs infected with the B strain were incubated at 34 C for 
various intervals prior to their incubation at 38 C. The 
same effect was observed in the reciprocal experiment 
(38 C to 34 C) but only if the virus-iriected eggs were in- 
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THE ACTION OF VIRUSES ON THE BLOOD GROUP 
ANTIGENS OF HUMAN ERYTHROCYTES 


(L. C. Card No. Mic 58-5676) 


Louis Victor Caso, Ph.D. 
Rutgers University, 1958 


The effect of hemagglutination by viruses of the Influ- 
enza-Newcastle Group on blood group antigens has been 
studied by testing the capacity of red cells to be agglu- 
tinated by antisera after virus treatment. 

The antisera employed were: anti-C(rh'); anti-D(Rho); 
anti-E(rh''); anti-c(hr'); anti-A; anti-B; anti-M; Anti N; 
and anti A; lectin. 








cubated at 38 C for intervals of less than 24 hours before 
being shifted to 34 C. These data, together with the find- 
ings obtained in growth studies, have been interpreted as 
an indication that the virulence of the B strain for embryo- 
nated eggs incubated at 34 C and 38 C is, in part, a func- 
tion of its rate of multiplication at these temperatures. 

Studies carried out with the egg-adapted A strain (Beau- 
dette-Hudson), originally isolated in 1937, revealed that 
this virus consisted of a heterogeneous population which 
behaved differently when serially passed in eggs incubated 
at different temperatures or in the brain of suckling mice. 
Unlike the B strain, strain A was lethal to a titer of 10 °*° 
or higher for embryos incubated at both 34 C and 38 C 
within 48 hours after allantoic inoculation, and it produced 
lesions on the chorioallantois and killed embryos inocu- 
lated by this route. A significant change in the properties 
of the A strain occurred when it was serially passed in 
suckling mice. After 25 serial mouse brain passages the 
A strain was still lethal for mice, but unlike the parent 
strain, it uniformly killed eggs incubated at 34 C while no 
deaths or a highly scattered mortality pattern resulted 
when eggs were incubated at 38 C following infection. The 
mouse-adapted A strain subline remained unchanged when 
it was serially passed in the allantoic sac of eggs incu- 
bated at 34 C. Suckling mice up to the age of 15 days old 
were susceptible to intracerebral inoculation with the 
mouse-adapted virus. The B strain failed to adapt to suck- 
ling mice. 

While the A strain was unaffected by serial passage in 
eggs incubated at 34 C or 36 C, its behavior following egg 
passage at 38 C differed from that of the original strain. 
After six or more serial transfers in the allantoic sac of 
eggs incubated at 38 C, the A strain killed many of the 
embryos incubated at 38 C within 24 hours while most of 
the embryos held at 34 C survived for 3-4 days following 
infection. Microfilm $2.00; Xerox $5.20. 105 pages. 
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Newcastel disease virus had a marked effect in inhibit- 
ing red cell agglutination by the Rh antisera used, espe- 
cially against C and D antigens. Lee virus was found to 
cause inhibition of D and c(hr') antigens, but to a much less 
marked degree. PR8 virus had little effect, but inhibited 
c(hr') antigen on a few occasions. 

M and N antigens appeared to be unaffected by viral 
treatment, except for occasional non-specific agglutina- 
tions. 

A and B antigens consistently showed no effect what- 
ever. 

Heterophile reactions with various normal sera, after 
red cell treatment by virus, were found to be unchanged. 

Microfilm $2.00; Xerox $3.60. 63 pages. 
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EVIDENCE OF TRUE SUCCESSION IN 
MARINE LITTORAL ASSOCIATIONS 


(L. C. Card No. Mic 58-3095) 


Elizabeth Fahey Cirino, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor Stuart K, Harris 


A field test, designed to reveal the major aspects of the 
variations observed in marine littoral associations, was 
initiated in July, 1951, at Woods Hole, Massachusetts. 

This study consisted in the placing of wooden panels in the 
sea. Experiments based on two series of panels were out- 
lined and so planned that the effects of tides, rhythmic re- 
production, progressive variation, and cyclic variation 
could be segregated. One set of panels was floated verti- 
cally at a constant level and a second set was exposed so 
as to receive the full effects of the tides. Thus, both sets 
of panels were Subjected to all the same features, opera- 
tionally, except the tides. 

Panels were exposed in pairs each month and, of each 
pair exposed, one was left one month and the other was 
left two months. Thus, irregularities due to fortnightly re- 
production were thought to be overcome. Other panels 
were exposed for varying periods of from three to twenty- 
four months. Panels removed for measurement and study 
were floated in a tray, photographed, and, when not re- 
turned to the sea, were dried out and saved. Each time a 
panel was removed, photographed, and measured, a collec- 
tion of the biota present was made. The identity of these 
organisms was later confirmed in the laboratory. Obser- 
vations were made at least once a week and sometimes 
more frequently; photographs were taken once a month. 

As a check on the effects, if any, of removing the experi- 
mental panels, as outlined above, control panels, left un- 
disturbed for one year, were also set out. After exposure, 
panels were inspected frequently for evidence of settle- 
ment by marine organisms. Careful note was made of all 
variations. | 

Irrespective of the time of exposure, the first visible 
change on wooden panels newly exposed to the sea at Woods 
Hole, Massachusetts, is the development of a scum. This 
scum, at first merely a thin coating imparting no more 
than a slickness to the surface, soon appears as a copious, 
thick, jelly-like mass. Although seemingly void of living 
organisms this material rapidly becomes associated with 
innumerable diatoms. Likewise, it is in this clear “gel” 
that the germlings of the Chlorophyceae, Rhodophyceae, 
and Phaeophyceae are first detected. Considering the data 
on all panels concerned, results show that there is a defi- 
nite relationship between this incidence of microfouling and 
the subsequent successful invasion of macroscopic popu- 
lants. The data also show the first macroscopic organisms 
to be species of the algae. Sessile animal forms do not 
become successful invaders, even when known to be breed- 
ing, until after a flourishing growth of algae has been es- 
tablished and an abundance of detritus is present. 

This investigation, continuing through August, 1954, 
further reveals: (1) variations in populants that are sea- 
sonal; (2) variations in populants that are annual; and (3) 
variations in populants that are neither seasonal nor an- 
nual and can be interpreted only in terms of a true succes- 
sion. From the data it appears that much of the contro- 
versy, pertaining to the populating of newly exposed sub- 
strata, may be due to variation in the interpretation of ex- 





perimental results, rather than converse data. Here we 
find support for the conclusions of earlier work that ma- 
rine biota follow a definite sequence in populating inter- 
tidal transects and that variations in the biota do occur. 
However, it now seems probable that the simultaneous oc- 
currence of variations in organisms due to seasonal pro- 
gression and variations due to other causes, may have been 
instrumental in concealing the true nature of the complexi- 
ties observed in marine littoral associations. 

Microfilm $3.45; Xerox $11.80. 266 pages. 


GENETIC STUDIES OF BIOTYPES DERIVED 
FROM HYBRIDIZATION IN NICOTIANA 


(L. C. Card No. Mic 58-5582) 


Kevin Richard Daly, Ph.D. 
Cornell University, 1958 





Chairman: Douglas S. Robson 


An analysis of the response of polygenic variability to 
selection was completed from data of hybrid derivatives 
in Nicotiana. Individuals selected for small, intermediate, 
and large corolla tube in F2 progenies from the cross of 
N. langsdorffii with N. alata var. “Sutton’s Scarlet” were 
advanced to the Fio generation accompanied by selection. 
Investigations of morphological differentiation, reproduc- 
tive isolation, and polygenic differences were made on 
these three selections and parental backcrosses. 

A survey of forty-five dimensions of gross morphology 
demonstrated that the selections were as distinct morpho- 
logically from their original parents as these parents were 
from each other. The mean of the large selection was 
found to exceed the upper limit of the larger-flowered 
parent in the selected character, corolla-tube length. Ex- 
amination of reproductive isolation based upon crossa- 
bility, meiotic aberration frequency, and pollen abortion 
indicated that each selection was isolated from its parents 
on the basis of at least one of these criteria. The most 
strongly isolated selection, the small one, was as isolated 
from both parents as these parents were from each other 
on all criteria except one. 

To determine the genetic basis of the transgressive 
phenotype of the large selection, an analysis of means and 
variance components was made. Measurements of corolla- 
tube length and three additional unselected characters were 
collected in a single environment from selfing and back- 
crossing series with both parents. When estimates of the 
additive genetic effect, dominance, and three non-allelic 
interactions, additive x additive, additive x dominance, and 
dominance x dominance, were tested, all were significantly 
different from zero. For each of the four characters ana- 
lyzed, the additive effect exceeded the dominance effect. 
The relative magnitude of dominance was found to be 
greater among the unselected characters than in the case 
of the selected one. Variance component estimates were 
consistent with results for gene effects in indicating the 
presence of non-allelic gene interactions. It was con- 
cluded that the major portion of the increase in size of the 
selected line over its larger parent could be attributed to 
additive gene action and the remaining smaller portion to 
additive x additive interaction. 

Microfilm $2.60; Xerox $9.00. 199 pages. 
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THE VARIATION, INTERRELATIONSHIP AND 
HERITABILITY OF CAROTENE, XANTHOPHYLL, 
NITROGEN AND CERTAIN AGRONOMIC 
CHARACTERS IN ALFALFA 


(L. C. Card No. Mic 58-5687) 


William Jurgelsky, Jr., Ph.D. 
Rutgers University, 1958 


Major Professor: Dr. R. W. Battle 


The potential role of selection and breeding in the im- 
provement of the feeding value of alfalfa was evaluated by 
studying the natural variation, interrelationship and herita- 
bility of nitrogen, carotene, xanthophyll, yield, percent dry 
weight and days to maturity in a group of selected clones. 
The magnitude of the variation obtained implied the exist- 
ence of a sound basis for selection. Carotene, nitrogen 
and xanthophyll were mutually and positively correlated at 
P< .01. Percent dry weight was negatively associated 
with nitrogen and xanthophyll and positively correlated 
with days to maturity. It did not appear from the inter- 
relationships among the characters studied that any major 
deterrent to selection for high nutrient content, high yield, 
succulence or earliness would be encountered in a breed- 
ing program. High nitrogen content appeared to be of value 
as a criterion for the selection of high carotene and xan- 
thophyll content, low percent dry weight and earliness. 

The general tendency for a parent high in nitrogen, caro- 
tene or xanthophyll content to produce progeny which were 
higher in the level of these constituents than those derived 
from a low parent when both parents were crossed on the 
same or comparable clones was taken as evidence of herit- 
ability for these three characters at the F, level. The 
heritability of yield and percent dry weight was not clearly 
defined. Microfilm $2.00; Xerox $4.60. 89 pages. 


THE GROWTH AND DEVELOPMENT OF THE 
TRUE SLIME MOLD, DIDYMIUM NIGRIPES 


(L. C. Card No. Mic 58-5761) 


Norman Story Kerr, Ph.D. 
Northwestern University, 1958 








The life cycle of Didymium nigripes is as follows: Hap- 
loid uninucleate spores germinate to liberate flagellated 
myxamoebae which grow exponentially before fusing in 
pairs to form plasmodia. The diploid plasmodia develop 
into large multinucleate structures which enter the sta- 
tionary growth phase and differentiate into fruiting bodies. 
During this process meiosis occurs and spores are formed. 
Conditions were developed for growth in two-membered 
culture with Aerobacter aerogenes which permitted D. 
nigripes to reproduce the complete life cycle regularly 
within a six day incubation period. 

Nearly 100% of the spores were viable. The rate but 
not the extent of spore germination was affected by the 
composition of the substratum. The data indicated that 
spore germination did not require prior populational inter- 
actions and was the result of an active metabolic process 
rather than simply osmotic swelling. 

Clones were isolated by spreading fifty spores or my- 











xamoebae together with bacteria on nutrient medium. 
Plaques appeared four days later and were individually 
subcultured. All fruited normally to yield spores which in 
turn produced clones that completed the life cycle in the 
usual manner. The efficiency of plating (ratio of plaques 
formed to spores plated) of spores and myxamoebae ap- 
proached 100%. The viability of spores was drastically 
reduced when plasmodia were allowed to fruit in the pres- 
ence of the toxic metabolic products of the bacterial as- 
sociate. 

Plasmodium formation was inhibited on nutrient media 
containing brucine, sulfanilamide, or high concentrations 
of glucose. These compounds acted directly on the my- 
xamoebae and not via the bacterial associate. The growth 
kinetics of the myxamoebae was determined in several 
ways. The generation time was between 7.2 and 7.6 hours. 
If subcultured, myxamoebae could continue growing as 
such indefinitely. 

The fusion of two myxamoebae to form plasmodia was 
observed both on agar and in buffer. Whether the my- 
xamoebae fused as flagellated or nonflagellated cells was 
dependent upon environmental conditions. Karyogamy ac- 
companied plasmogamy in every case. Plasmodium for- 
mation was maximal when washed myxamoebae were dis- 
pensed on washed, buffered agar at a population density of 
less than 10 per mm*. and incubated at a high humidity. 
Evidence is presented that plasmodium formation is not an 
autocatalytic process. 

Several stable morphological and drug resistant vari- 
ants were isolated. Preliminary genetic crosses con- 
firmed the view that D. nigripes has a sexual life cycle. 
The experimental methods used were too crude to permit 
segregation analyses to be made. 

Microfilm $2.00; Xerox $5.60. 112 pages. 





AN EXAMINATION OF CERTAIN EVOLUTIONARY 
TRENDS IN THE CONVOLVULACEAE 


(L. C. Card No. Mic 58-5537) 


Robert Jackson Knight, III, Ph.D. 
University of Virginia, 1958 


Characters differentiating the non-parasitic Convolvul- 
aceae in northern Virginia were studied and a key to the 
Species occurring there was prepared. Five different ap- 
proaches were used in examining apparent evolutionary 
trends. These will be discussed in the next five para- 
graphs. 

Populations of Ipomoea hederacea, I. purpurea and I. 
lacunosa in Virginia and South Carolina were studied for 














leaf lobing and flower color. The latter two species gave 
little evidence of variation associated with geography, but 
populations of I. hederacea in South Carolina usually ex- 
hibited the unlobed leaf and a light blue flower color, while 
in populations of this same species in Virginia the trilobed 
leaf type usually predominated as did a dark blue corolla. 
Attempts to hybridize plants having unlobed leaves with 
those having trilobed leaves met with a low percentage of 
success although meiosis appeared normal in the one hy- 
brid individual examined cytologically. The trilobed leaf 
type is dominant to unlobed leaf in I. hederacea. Segrega- 
tion for leaf lobing was observed in a small F2 population. 
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These experiments seem to support the validity of Gray’s 
variety integruiscula in I. hederacea. Small’s maintenance 
of Pharbitis barbigera is conversely considered insupport- 
able. 

Taxa originating at different latitudes in three species 
of Ipomoea and two species of Quamoclit (plus hybridforms 
in Quamoclit) were compared for time of bloom under con- 
ditions of natural daylength at Boyce, Virginia (39° North 
Latitude). Plants of northerly origin tended to bloom later, 
under a shorter day, than those originating at higher lati- 
tudes.- Hybrids between forms of varying geographic ori- 
gin exhibited a blooming behavior more closely approach- 
ing that of the shorter-day parent. The ability to bloom 
under long-day conditions is considered of significance in 
adapting a number of species to higher latitudes than the 
probable original range. 

In self-pollinating experiments, the following species 
appeared to be self-incompatible: Ipomoea cathartica, I. 
tyrianthina, I. cairica, I. pandurata, Jacquemontia martii, 
Merremia tuberosa, Convolvulus arvensis and Calystegia 
sepium. The following species appeared self- compatible: 
Ipomoea fistulosa (= I. crassicaulis), I. hederacea, I. lind- 
heimeri, I. nil, I. purpurea, I. triloba, I. lacunosa, I. setosa, 
I. tricolor, Calonyction aculeatum, C. muricatum, Quamo- 
clit coccinea, Q. pennata, and Q. lobata. The mode of in- 
heritance of incompatibilities was not determined. Exami- 
nation of self-pollinated stigmas revealed no germination 
in Ipomoea cairica, I. cathartica and Jacquemontia martii. 
With some combinations in Ipomoea pandurata there was 
no pollen germination, while in other combinations pollen 
tubes were inhibited in the stigma. In Calystegia sepium 
there was germination of self pollen, but all pollen tubes 
were inhibited in the stigma. Merremia tuberosa behaved 
similarly except that some pollen tubes penetrated to the 
neck of the style before being inhibited. Pollen of Ipomoea 
purpurea germinated on the stigma of I. hederacea but had 
failed to penetrate the style 144 hours after pollination. 
This plus the failure of all efforts to cross I. hederacea 
and I. purpurea makes the possibility of introgression be- 
tween the two species seem unlikely. 

In Quamoclit an amphiploid species, Q. Sloteri has 
arisen in cultivation through hybridization of Q. coccinea 
x Q. pennata. The appearance of the variety “Hearts and 
Honey” in a commercial planting of Q. Sloteri “Cardinal 
Climber” makes it appear that segregation occasionally 
occurs in this tetraploid form. Others have occasionally 
crossed Quamoclit Sloteri with its parents. This makes it 
seem that in Quamoclit additional evolution through hy- 
bridization and subsequent polyploidy may be possible. 

The ratio of pistil length to pollen volume was calcu- 
lated for a number of taxa after the method of Covas and 
Schnack (1945). As a result of this, it is believed that 
within the Convolvulaceae Hallier’s (1893) Echinoconiae 
constitutes the more primitive group, and his Psiloconiae 
the more advanced group. 

Microfilm $2.15; Xerox $7.60. 164 pages. 









































































































































DIEPOXYBUTANE AS A CHEMICAL MUTAGEN 
IN MAIZE | 


(L. C. Card No. Mic 58-5880) 


Jean Dolloff Kreizinger, Ph.D. 
Cornell University, 1958 


Experiments were conducted for three seasons to de- 
termine the possible mutagenic effects of diepoxybutane, 
CH. — CH — CH —,CHz, on pollen of Zea mays. (The term 

ion. NS 

“mutation” unless otherwise specified includes both chro- 
mosome breaks and so-called “point” mutations.) A cut 
tassel and a wick method of treatment were used. In the 
cut tassel method newly shedding tassels were taken from 
homozygous multiple dominant stocks and the cut ends were 
placed in 0.2 per cent solutions of the chemical for 18 
hours. Pollinations were made on homozygous multiple 
recessive stocks immediately following the treatment. 

The wick method of treatment involved boring a hole in 

the corn stalk about four inches below the lowest tassel 
branch. A one dram vial containing 4.5 cc of 0.2 per cent 
diepoxybutane solution was attached to the stalk and a piece 
of woven glass wicking was used to introduce the solution 
into the plants. Pollinations were made for five succes- 
sive days from each treated and control tassel. 

Losses of dominant marker genes in the endosperm of 
the resulting kernels were used to evaluate the mutageni- 
city of the diepoxybutane. The experiments utilized mul- 
tiple recessive stocks having the chromosome nine markers 
c sh wx or C Sh bz wx, all of which affect the endosperm. 
These linked genes were used as material well-suited to 
investigate the problem of whether the appearance of the 
recessive characters involved chromosomal deficiency or 
gene mutation. Since the relative order of marked loci 
distal to the centromere in chromosome nine is known to 
be Wx, Bz, Sh, and I (or C), the position and proportionate 
number of breaks within marked regions of the chromo- 
some arm can be determined from the phenotypic appear- 
ance of the endosperm. Breakage-fusion-bridge cycles as 
well as interstitial deletions and end losses were induced 
frequently by the treatment. 

A summary of the results and conclusions follows: 

1. Diepoxybutane is a powerful inducer of mutant endo- 
sperms in maize. The number of F, kernels showing single 
or multiple gene losses was about 12 per cent. The fre- 
quency of mutation induced by diepoxybutane is not in- 
fluenced by the year of treatment or stock used. 

2. There appears to be no differential sensitivity of 
maize pollen to diepoxybutane treatment on any of the five 
days preceding pollen shedding. 

3. The two multiple dominant stocks differ significantly 
in the number of breaks observed distal to I as well as the 
number observed between Wx and the centromere. It is 
suggested that this may be due either to differential sensi- 
tivity of some chromosomal regions to breakage or to 
sampling error. 

4. The distance between marked loci in the short arm 
of chromosome nine as determined by the relative fre- 
quency of breaks occurring between these loci is very Sim- 
ilar to the cytological distances as determined at pachy- 
tene. This is considered evidence that breakage resulting 
from diepoxybutane treatment is induced approximately at 
random along the chromosome arm. 
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09. About twice as many kernels had sectors of mutant 
tissue as had exclusively mutant tissue in the endosperm. 
The cause of sectoring is postulated to be due to (a) inter- 
ference by the chemical with chromosomal duplication re- 
sulting in subsequent breakage of the affected chromatid, 
and/or (b) changes in the chromosomal matrix which tend 
to favor restitution of at least one chromatid after division 
of the broken chromosome. 

6. There is no evidence that diepoxybutane markedly 
increases the frequency of gene mutation in maize, al- 
though the loss of single loci may include some gene muta- 
tions. Furthermore, the treatment of maize pollen with 
diepoxybutane has little or no effect on the F, plant gener- 
ation. The absence of any effect on this generation sug- 
gests that diepoxybutane will be of little value in the pro- 
duction of mutations in maize for plant breeding purposes. 
However, since diepoxybutane is extremely effective as an 
inducer of gene mutations and chromosomal deficiencies 
in some organisms, there is the possibility that it may be 
effective in increasing the mutation rate in other organ- 
isms or in maize embryos under different conditions. 

Microfilm $2.10; Xerox $7.40. 157 pages. 


MORPHOGENETIC INVESTIGATIONS ON 
SOMATIC INSTABILITY IN THE F, 
HYBRID OF NICOTIANA GLUTINOSA 
BY N. GLAUCA 


(L. C. Card No. Mic 58-5881) 


Richard Lewis Latterell, Ph.D. 
Cornell University, 1958 








The objective of these investigations was to determine 
the basis for the foliar malformation and dwarf growth 
habit characteristic of the interspecific hybrid N. glutinosa 
x N. glauca. Phenotypic consequences of combining vari- 
ous numbers of genomes from these species were as fol- 
lows. Neither the species nor the amphidiploid exhibited 
abnormalities comparable to those manifest by the F,. The 
triploid hybrid N. glutinosa-glauca x N. glauca was somati- 
cally stable, whereas the combination N. glutinosa-glauca 
x N. glutinosa was dwarfed and its leaves were variegated 
and irregular. 

Cytological studies of somatic mitosis revealed a rela- 
tively high frequency of anaphase bridges in both F, and 
amphidiploid. Similar aberrations were observed in the 
triploid hybrid N. glutinosa-glauca x N. glutinosa. The in- 
cidence of these events in the parent species was negligible. 

Morphogenetic investigations on the species, F,; and 
amphidiploid showed a number of developmental differ- 
ences among the four types. Rates of leaf production were 
similar in all four types. Due to its longer vegetative pe- 
riod, N. glauca produced approximately three times as 
many leaves as N. glutinosa. The F, and amphidiploid 






































were intermediate in this character. Other differences in- - 


cluded: (1) leaf length at a given node during early plant 
development; (2) rate of increase in mature leaf length 
with node number; (3) internode length; and (4) absolute 
rates of growth for individual leaf dimensions. For all of 
these characters the sequence of relative magnitudes 
among the four types was: 

N. glauca >amphidiploid >N. glutinosa > Fi. 











Interspecific differences in leaf form reflect the dif- 
ferences in their patterns of leaf development. Leaf growth 
is allometric throughout ontogeny and the basic pattern of 
leaf shape development is the same for all four of the Nico- 
tiana leaf types. Relative growth curves for the two spe- | 
cies, representing the regression of leaf length on leaf 
width, differ in slope and inflection points. Early develop- 
ment for leaf types of the two hybrid combinations is simi- 
lar to that of N. glutinosa. A subsequent switch in devel- 
opment track of the F, alters the pattern of leaf shape de- 
velopment to resemble that of N. glauca. The fact that no 
comparable “switch” in developmental pattern occurs dur- 
ing ontogeny of the amphidiploid leaf accounts for its simi- 
larity to leaves of N. glutinosa. Since the stage of develop- 
ment at which instability symptoms are first manifest in 
leaves of the F,; hybrid corresponds closely to that at which 
the alteration in developmental pattern occurs, logical in- 
ference suggests that the two phenomena are related. 

Microfilm $2.00; Xerox $5.40. 108 pages. 











FURTHER IMMUNOGENETIC STUDIES OF 
THE J ANTIGENIC CHARACTER 
OF CATTLE BLOOD 


(L. C. Card No. Mic 58-5367) 


Jashbhai Ranchhodbhai Patel, Ph.D. 
The University of Wisconsin, 1958 


Supervisors: Professors W, H, Stone 
and M, R, Irwin 


Previous investigations indicated that the J substance 
of cattle is primarily a constituent of the serum, from 
which it may be acquired by the erythrocytes. The amount 
of J substance present in the serum as well as on the cells 
is constant within an individual and shows considerable 
variation between individuals. The cellular reactivity 
presumably depends on the concentration of soluble J in 
the serum but this relationship is not simple. 

Additional data have been obtained which confirm and 
extend the previous results that cattle may be divided into 
three phenotypic groups with respect to the J character: 

(i) J©%, those with J substance on the cells and inthe serum; 
(ii) J*, those with J substance detectable only in the serum 
and (iii) j2, those without J but whose sera may contain 
anti-J. The inheritance of these three classes may be ex- 
plained by assuming a triple allelic series of dominant 
genes - J°®, J*, and j®*. 

The results of the present studies indicate that the cells 
of J° cattle, ordinarily non-reactive with anti-J, are never- 
theless capable of absorbing J antibodies. The cells from 
j® animals fail to absorb anti-J. It appears that the ab- 
sorbing power of the erythrocytes of the J° group depends 
upon the concentration of J substance in the serum. The 
absorbing capacity of cells classed as J*° is much lower 
(about 20 times) than that of J©* cells. 

The results indicate further that if the concentration of 
J substance in the serum is below a threshhold amount, the 
cells usually fail to acquire enough J to react with anti-J. 
Above this threshhold level, the erythrocytes usually ac- 
quire J. Notable exceptions to this threshhold hypothesis 
are found among some individuals whose cells fail to 
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acquire sufficient quantities of J to react, even though their 
sera contain high levels of J substance. In contrast, there 
are reactive cells from individuals whose sera contain low 
levels of serum J. It appears that these exceptions may 

be the result of a peculiar genetic property of the J sub- 
stance in the sera. 

In vitro experiments of coating cells with J substance 
of serum showed that J-negative (j? or J°) cells can be 
coated when immersed in the sera of strong J“* cattle, 
while the same cells are not coated in the sera of either J° 
or weakly reactive J©* cattle which contain high concen- 
tration of serum J. The erythrocytes of newborn calves 
which are ordinarily non-reactive with anti-J, even if their 
sera contain the J substance, are coated in vitro with J of 
the sera of J©* cattle, as are the cells of adults of either 
J° or j° classes. Thus, the results indicate that it is the 
character of soluble J in the serum which determines 
whether or not the erythrocytes can be coated. 

Studies of the offspring of different matings suggest 
that the strength of J in the serum may be inherited by a 
series of dominant multiple allelic genes with different 
quantitative effects. The results further suggest that the 
variation of the cellular-reactivities may be explained 
Similarly. However, it appears that the genes which de- 
termine the strength of serum J and those which determine 
the strength of cellular J are the same. A small percent- 
age of animals are slow in expressing the full strength of 
their genetically determined serum or cellular J; it is not 
known whether this is the result of interaction of genes at 
other loci or a peculiar property of the gene for J. 

The similarities of Lewis and P bloodgroups of man 
with the J character of cattle are discussed. 

Microfilm $2.00; Xerox $5.40. 107 pages. 


HERITABILITY OF CERTAIN ECONOMIC 
CHARACTERS IN THE TOMATO 


(L. C. Card No. Mic 58-7018) 


Lincoln Carret Peirce, Ph.D. 
University of Minnesota, 1958 


An experiment was conducted to determine and to evalu- 
ate heritability of earliness, fruit size, and yield. For this 
purpose, six genetic populations and a number of selected 
F; lines of the cross Manalucie x Earlinorth were grown in 
a two year trial. In 1956, the material consisted of Pi, P2, 
Fi, Fz, and each backcross. These populations appeared 
in eight or more replicates depending upon expected seg- 
regation and number of plots surviving. The analysis of 
data was designed to reveal plant-to-plant variation and 
average plant performance for each character. 

Forty strains were grown in 1957. Thirty seven of 
these represented selected F2 plants, and the remainder 
included parental and F, checks. Among the 37 strains ap- 
peared 8 selections for yield, 3 for fruit size, and 5 for 
earliness. One F2 selection combined high yield and early 
ripening. A random sample of 20 plants was also taken for 
progeny comparison. 

Data were first analyzed for gene action to determine 
the necessity for transformation. Heritability for each 
character was estimated through respective F2 and back- 
cross variances. Each estimate was utilized in a formula 





to predict genetic advance through selection. Values so 
determined were compared with actual progeny results. 

Evaluation of heritability and selection was attempted 
through parent-progeny regression and correlation, analy- 
Sis of progeny variation, estimation of number of effective 
factors, and examination of differential strain response in 
consecutive years. 

The results of these investigations led to a number of 
conclusions relating to heritability and selection. 

1. Earliness and yield data showed additive gene ac- 
tion. Fruit size means indicated definite geometric dis- 
tribution. 

2. Heterosis for yield was demonstrated in both years. 
Inheritance of maturity and fruit size showed little or no 
indication of dominance. 

3. Heritability of fruit size was high, followed by low 
values for yield and earliness. Estimates of approxi- 
mately 75 percent, 39 percent, and 38 percent, respec- 
tively, were computed for these three characters on the 
basis of variance components. Heritability estimates rep- 
resenting regression of F3 means on parental performance 
were 68 percent, 27 percent, and 29 percent, respectively. 
The difference between corresponding values represents 
the bias induced by genotypic-environmental interaction. 

4. One generation of selection resulted in considerable 
fruit size gain. A Significant yield increase was also ob- 
served in the F3 in spite of a tendency to select heterozy- 
gous F2 plants. Maturity date showed little response to 
selection. This appeared to be partly due to a relatively 
small amount of genetic variation. Environmental forces 
limited selection effectiveness for yield and for earliness. 
Of these forces, the interaction of year and genotype 
seemed to be the most important. 

9. Covariance analysis and progeny test results re- 
vealed a consistent favorable genetic relationship between 
earliness and yield. Selection for either character tended 
to effect overall improvement in plant performance. Se- 
lection for fruit size, however, was shown to eliminate 
many favorable early and high yielding genotypes. 

The results suggest that early generation selection and 
testing might increase the value of F,; material. A pro- 
gram was proposed by which high yield potential might be 
retained in material superior in earliness and fruit size. 
This involved primary selection for yield on the basis of 
F, replicated tests followed by elimination of late matur- 
ing and small fruited F, lines. Economic considerations 
were discussed in relation to the nature of the plant popu- 
lation. Microfilm $2.00; Xerox $5.00. 99 pages. 


CYTOLOGICAL STUDIES ON CERTAIN 
WHEAT-RYE HYBRID DERIVATIVES 


(L. C. Card No. Mic 58-5597) 


Emil Edward Sebesta, Ph.D. 
Cornell University, 1958 


Cytological studies and observations on the reaction to 
wheat leaf rust in the field were made on seven different 
selections of wheat X rye hybrids. These included one 
which is a constant, partially fertile, leaf-rust-resistant 
type intermediate in character between wheat and rye; four 
others typically wheat-like and highly resistant to leaf rust 
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in the mature plant stage; and two, also wheat-like, but 
completely susceptible to leaf rust. All selections were 
hairy necked. 

Cytological studies included the determination of the 
chromosome numbers in PMCs and, in certain instances, 
in root tips. The character of the meiotic process was ob- 
served, and the percentages of normal microspore quartets 
were determined for a number of plants of each selection. 

The constant partially fertile hybrid had 56 (2n) chromo- 
somes. Meiosis was highly irregular with lagging and di- 
vision of varying numbers of chromosomes. Bridge for- 
mation and fragmentation of chromosomes occurred in 
both divisions. 

Field observations on the four resistant wheat-like 
lines indicated a variable reaction to leaf rust. Certain 
plants in three of the lines were only moderately resistant. 
Cytological study revealed the resistant plants had 44 
- Chromosomes and the moderately resistant 43. The extra 
chromosomes were considered telocentric. Meiosis was 
somewhat irregular in the 44-chromosome plants and 
highly irregular in the 43-chromosome plants due to lag- 
ging and division of the telocentric chromosome(s). 

One completely susceptible plant was found in one re- 
sistant line. This plant had 42 chromosomes, and the telo- 
centric was lacking. One to several univalents and, rarely, 
a quadrivalent were observed at MI. Micronuclei occurred 
in 21 per cent of the quartets. 

The plants of the two susceptible, wheat-like lines which 
were Studied had 42 chromosomes. No telocentric was ob- 
served, and meiosis was very regular. 

All the plants, both resistant and susceptible, bred true 
for hairy neck. 

A portion of the investigation dealt with cytological 
studies and observations on leaf rust reaction of progeny 
derived from two moderately resistant 43-chromosome 





plants. Within these two populations resistant, moderately 
resistant, and susceptible plants were found. Cytological 
examination of plants within these classes showed that, 
with one exception, the resistant plants had an added pair 
of telocentric chromosomes. The one exceptional plant 
possessed a single added isochromosome. The moderately 
resistant plants had 42 chromosomes plus one telocentric, 
while the susceptible plants had 42 chromosomes and lacked 
the telocentric. Differences in the regularity of meiosis in 
the different classes of plants were observed. 

The hairy-neck character persisted in all plants of these 
populations. 


As a reSult of these studies, several conclusions were 
drawn, viz. 


1. The constant, intermediate, partially fertile selec- 
tion with 56 chromosomes represents a wheat X rye 
hybrid of the amphidiploid type. 


2. The resistant wheat-like lines all have 44 chromo- 
somes as the usual number. The extra pair is ap- 
parently telocentric, and these carry the gene(s) for 
resistance to leaf rust. Loss of one member of this 
pair results in the expression of moderate resistance 
whereas loss of both members leads to complete sus- 
ceptibility to leaf rust. 


. The rust-susceptible lines have 42 chromosomes. 
Susceptibility apparently is associated with the lack 


of a particular chromosome bearing the gene(s) for 
resistance to leaf rust. 


. The hairy-neck character is in no way associated 
with the extra chromosomes, since loss of the 
chromosome(s) has no effect on the expression of 
the hairy-neck character. 

Microfilm $3.10; Xerox $10.60. 237 pages. 


BOTANY 


A STUDY OF THE EFFECTS OF GAMMA 
IRRADIATION (COBALT-60) ON POTATO 
PLANTS (SOLANUM TUBEROSUM lL.) 


(L. C. Card No. Mic 58-7676) 


Lillian Mary Langevin Anderson, Ph.D. 
University of Michigan, 1958 





The initial purpose of the present investigation was to 
study the effects of ionizing radiation on the riboflavin, 
thiamine, and ascorbic acid content of Irish potato plants. 
Interesting developments which arose during the course of 
the investigation resulted in studies of morphological re- 
sponses, starch accumulation, changes of dry weight, and 
respiration. 

Potato plants were irradiated with gamma radiation 
from Cobalt-60 in doses ranging from 0 to 100 kilorep. 
The first visible evidence of irradiation effects was the 
discoloration and mottling of leaves. Later, the leaves be- 
came leathery and thickened, and newly formed leaves 
showed various abnormalities as to form and texture. 





Aerial stems became thickened and remained green longer 
than those of the control. 

Riboflavin, thiamine, and ascorbic acid content of leaves 
and stems increased progressively with increasing mag- 
nitude of dose, except that the riboflavin content of leaves 
did not vary greatly from the control. 

Starch accumulated in the stems of exposed plants, an 
increase with elapse of time after irradiation being found. 
At the same time, tuber initiation and development were 
progressively inhibited until at the higher dosage levels 
few or no tubers were formed. 

Respiration studies did not give significant changes, 
possibly resulting from inadequacies in sampling proce- 
dure. However, there appeared to be a trend toward a 
higher rate of respiration at the higher dosage levels. 

Weight determinations revealed that the fresh weight 
and the dry weight of leaves, stems, and roots of exposed 
plants were greater than those of the control. Tuber yield 
progressively decreased with increasing magnitude or ir- 
radiation dose. Total fresh weight and total dry weight 
also decreased with increasing doses untilat the 100 kilorep 
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level the values were approximately half those of the con- 

trol. The fact that total dry weight was progressively less 
with increasing doses suggests that there was less photo- 

synthesis as a result of irradiation. 

Although the underground systems were shielded by 
soil and a clay pot, the rhizomes and tubers exhibited un- 
usual susceptibility to irradiation. This susceptibility is 
undoubtedly due to the fact that these organs remain meri- 
stematic throughout their period of development and growth. 
Shielding the underground portions of the plant with two- 
inch thick lead bricks prevented irradiation damage to the 
extent that tubers were formed at all exposures and starch 
did not accumulate in the stems and leaves. 

It is concluded that gamma irradiation is deleterious to 
potato plants, particularly to the underground systems, and 
to a lesser degree to the aerial portions. Little variation 
from the normal was observed at the 5- and 10-kilorep 
dosage levels but with doses of 15 kilorep and above the 
effects were marked, rhizome and tuber formation being 
specifically inhibited with resultant accumulation of starch 
in leaves and stems. 

Microfilm $2.00; Xerox $7.00. 148 pages. 


SEASONAL GROWTH OF BENTHIC MARINE 
PLANTS AS RELATED TO AN 
ESTUARINE ENVIRONMENT 


(L. C. Card No. Mic 58-7701) 


John Townsend Conover, Ph.D. 
University of Michigan, 1958 


Comparisons were made between the growth of 70 com- 
mon benthic marine plants and seasonal fluctuations in in- 
solation, temperature, salinity, tidal currents, wave ac- 
tion, sedimentation, dissolved oxygen, pH, titration alka- 
linity, phosphorus and nitrogen, contamination by epiphytes 
and animal grazing. Also considered were the effects of 
abnormally low temperatures, icing and hurricanes. 

The momentary yield of each species population was 
measured every two weeks. For 26 of these, wet weight 
estimates were made. Water analysis, following standard 
methods, was conducted monthly in 1952-53 and fortnightly 
in 1954, 

Benthic marine plant production was in excess of 4.0 
kg. wet weight per square meter during July and August 
and less than 1.5 kg. in January. Some species, including 
Cladophora gracilis f. tenuis, Enteromorpha linza, E. plu- 
mosa, Stilophora rhizoides, and Ulva lactuca var. latis- _ 
Sima, grew best under conditions of high insolation (over 
500 gm.-cal./cm.*/day) at moderate water temperatures 
(18° to 20° C.). Others, including Agardhiella tenera, En- 
teromorpha compressa, Gracilaria verrucosa, Ruppia _ 
maritima, and Zostera marina, showed increased growth 
under diminished light intensities (under 400 gm./cal./ 
cm.*/day) at high water temperatures (over 24° C.). The 
low calculated seasonal yield of one group, including En- 
teromorpha clathrata, E. intestinalis, Ectocarpus siliculo- 
sus, Gracilaria verrucosa, Polysiphonia novae-angliae, 
Punctaria plantaginea, and Scytosiphon lomentaria, was re- 
lated to low concentrations of inorganic phosphate (under 
0.4 g-at P/L.) in the spring and nitrate (below 0.2 g-at 
N/L.) in October. 









































Forty-seven of the 70 species, varieties or forms flour- 
ished in the tidal and brackish areas of the estuary. Six- 
teen of the 70, including Chondrus crispus, Corallina offi- 
cinalis, Enteromorpha linza, Gelidium crinale, Nemalion 
multifidum, Petalonia fascia, Polysiphonia nigrescens, P. 

















novae-angliae, Punctaria plantaginea, Sargassum filipen- 








dula and Ulva lactuca var. rigida, were found only in nor- 
mal sea water at the mouth of the estuary. Some alga such 
as Ceramium rubrum var. proliferum, Ectocarpus sili- 
culosus, Gracilaria verrucosa, Spyridia filamentosa and 

















Stilophora rhizoides were present in the sloughs only when 








density of the water was high. 

Six species of Vaucheria, found only in marshland be- 
tween neap and spring high water levels, were observed to 
bear gametangia in winter and early spring but attain best 
vegetative growth in mid-summer. Sexual reproduction 
periods of all six species were associated with spring tides. 

The benthic plant populations of the major basin of the 
estuary received large additions of algal sporelings which 
first became established on coarse beach sediments. The 
brackish water sloughs were believed to lack benthic plants 
principally because of the widely fluctuating salinity and 
the presence of bottom sediments which were too soft to 
support the weight of attached plants. 

Two tropical hurricanes wrought extensive damage to 
the vegetation, principally by wave action. Freezing tem-: 
peratures and ice scouring removed large masses of in- 
tertidal algae. The alga, Bostrychia rivularis, a scarce 
subtropical form in this area, did not reappear after the 
cold winter of 1954. 

Microfilm $2.75; Xerox $9.40. 209 pages. 





PLANT LIFE-FORMS AS INDICATORS 
OF MICROCLIMATE 
(VOLUMES I AND I) 


(L. C. Card No. Mic 58-7703) 


Arthur Wells Cooper, Ph.D. 
University of Michigan, 1958 


Regional climates are important in the distribution of 
organisms. However, topography, vegetation, etc., may 
modify regional conditions so as to create a distinctive 
local climate. Such situations are termed microclimates. 
Because of the biological and economic importance of micro- 
climates it would beof significance if amethodof evaluating 
their general characteristics by means other than instru- 
mentation were available. This study is an attempt to de- 
vise a method of describing microclimatic variation by 
means of structural characteristics of the vegetation. 

The biological life-form (according to Raunkiaer) is 
used as the vegetational basis for possible correlations 
with microclimate. Life-form classes have been corre- 
lated with world climatic zones. Another aspect of life- 
form, the leaf-size, also correlates with these zones. 
Studies in various vegetation types indicate that there are 
variations in life-form and leaf-size distribution with vari- 
ations in local climate. These relationships are best ex- 
pressed by quantitatively-based data. 

The field phases of this study were carried out during 
1957 on the E. S. George Reserve in southeastern Michi- 
gan. The climate is typical of humid, microthermal regions, 
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However, variations in precipitation and solar radiation mercial herbicides. The effect of shading the test plants 
may be of significance. The seasons, phenologically- before or after the application of 2,4-D, CIPC, DNBP and 
defined, are of use in evaluating microclimatic data. an herbicidal oil was studied in the field. Significant com- 
Microclimatic instrumentation was carried out on three ponents of this interaction occurred in tests with all of the 
north- and three south-facing slopes and at the top, mid- herbicides, but appeared to be linked to the response to 
dle, and bottom of the north- and south-facing sides of a light of the particular criterion measured. This would in- 
hogback in the Big Woods of the George Reserve. Relative dicate that the interactive effect was primarily a result of 
light intensity, air temperature, wind, evaporation, and increase or inhibition of the growth process used as an in- 
soil temperature and moisture were sampled. Light inten- dex of herbicidal response with changes in light intensity, 
sities are greatest on south-facing slopes. Average air and a general inhibition of growth by the herbicides. 
temperatures are highest on these slopes. Different maxi- Laboratory tests included the culture of chlorella and 
mum air temperature regimes characterize the slopes. neurospora in relatively controlled environmental condi- 
Differences in minima are not as great as differences in tions. In the chlorella tests significant interactive effects 
maxima. Evaporation is greatest on south-facing slopes. of herbicide and light treatments were observed with DNBP, 
Soil temperatures are highest on south-facing slopes. Soil- Monuron, and Simazin. At sub-lethal concentrations of 
moisture levels are generally more favorable on north- these herbicides, relative reduction in growth of chlorella 
facing slopes. Soil weathering appears to be more intense by the herbicide or lack of light could provide the interac- 
on south-facing slopes. The climates of the slopes vary tive effect described. At lethal concentrations of DNBP, 
from a cool, moist (mesic) extreme on north-facing slopes the killing of cells was influenced by light during the herbi- 
to a warm, dry (xeric) extreme on south-facing slopes. cide treatment period. Light conditions prior to the herbi- 
Vegetational data were obtained from 16 sample plots cide treatment did not influence the effectiveness of DNBP 
900 square meters in size. Presence and coverage of all or 2,4-D on chlorella as had been observed in field studies 
vascular plant species, basal area of trees, and number of with higher plants. 
shrubs were recorded. The biological spectrum of the Re- No interaction of herbicide and light treatments was 
serve is predominantly hemicryptophytic. Within the total obtained in the neurospora experiments with DNBP and 
vegetation of the slopes there is a greater phanerophyte monuron. Microfilm $2.00; Xerox $4.20. 78 pages. 
~- Cover on north-facing slopes and a greater hemicryptophyte 
cover on south-facing slopes. Within the field layer, phane- 
rophytes and hemicryptophytes have greater coverage on 
south-facing slopes. There are differences in the distribu- 
tion of taller phanerophytes and hemicryptophyte subclasses THE FLORA OF 
on the slopes. Topographically-similar plots show that rel- CLEARFIELD COUNTY, PENNSYLVANIA 
ative cover of hemicryptophytes increases where relative . 
cover of x Penthoaner nt and aster decreases. Dif- (L. C. Card No. Mic 58-7273) 
ferences in distribution of leaf-size classes are not as Elwood B. Ehrle, Ph.D. 
great. Leptophylls and microphylls consistently have The Pennsylvania State University, 1958 
greater coverage on south-facing slopes. 
Interactions between life-forms and between life-forms Clearfield County, which lies just west of the geographic 
and microclimatic factors are demonstrated. The hemi- center of the Commonwealth of Pennsylvania, has not been 
cryptophyte:geophyte ratio is proposed as an indicator of previously subjected to a floristic analysis. The present 
general environmental conditions, low ratios being asso- study was carried out between 1955 and 1958 and had four 
ciated with mesic sites and higher ratios with more xeric objectives: (1) to discern and describe those features of 
sites. Correlations are shown between life-forms and the county which have (or have had) a bearing on the pres- 
single microclimatic factors. These correlations are also ent flora; (2) to describe the flora of the county; (3) to 
present when environmental data are grouped in a Micro- elucidate the phytogeographic affinities of certain elements 
environmental Index. This Index is proposed as a means of within the flora; and (4) to serve as a contribution to the 
expressing the sum of the environmental differences be- increased understanding of the flora of Pennsylvania. 
tween sites. A refinement of the hemicryptophyte :geophyte During the course of the present study, 1773 botanical 
ratio, the microphyllous-hemicryptophyte:mesophyllous- specimens were collected in the county. Trips to, from, 
geophyte ratio, correlates with single and grouped micro- and through Clearfield County involved 2949 miles of travel 
environmental data and is proposed as a possible indicator during the years 1955 to 1958. This study is based on the 
of microclimatic conditions. above-mentioned collections, observations in the field, the 
Microfilm $7.05; Xerox $24.80. 556 pages. records from the distributional maps for the flora of Penn- 
sylvania, and the specimens preserved in the Herbarium of 
The Pennsylvania State University. 

Several features of the county are discussed with re- 
spect to their influence on the flora. In this connection, the 
mj plage dsm te = a eal geography, physiography, geology, drainage, soils, and cli- 

mate are discussed. The effect of human activities, par- 

(L. C. Card No. Mic 58-5876) ticularly concerning lumbering, agriculture, strip mining, 
; and refractories are discussed with reference to their ef- 
Garvin Dudley Crantres, ya.D. fects on the flora. The fact that there is no virgin timber 
Cornell University, 1958 in the county reflects the significance of human activities 

Field and laboratory studies were made to determine in developing the flora as it exists today. The once rich 
the effects of light on the phytotoxic action of several com- woodlands of the county are today grown over with second 
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growth forests of the Oak-Chestnut or Beech-Birch- 
Maple type. 

The forest regions with which these communities have 
their affinities are discussed, and an attempt is made to 
elucidate the origin of the present vegetational patterns. 
The hypothesis that the differentiated deciduous forest was 
already in existence at the beginning of Pleistocene time 
and that the members of the forest types survived glacia- 
tion near the glacial border in local refugia, is tentatively 
accepted in the absence of critical evidence. Migration 
from these refugia after glaciation is held to have produced 
the present vegetational patterns. 

The habitat types and the communities they support are 
individually discussed and characterized by lists of spe- 
cies. An annotated catalogue of the 945 species, varieties, 
and forms of vascular plants known to be present in the 
county is presented. In this catalogue nomenclature fol- 
lows that of the Eighth Edition of Gray’s Manual of Botany, 
but the sequence of families employed follows that of the 
Besseyan Classification. 

Microfilm $2.50; Xerox $8.60. 190 pages. 








THE ROOT-NODULES OF CEANOTHUS 
SANGUINEUS AND CEANOTHUS VELUTINUS 
AND THEIR RELATIONSHIP TO THE 
NITROGEN NUTRITION OF THE PLANTS 


(L. C. Card No. Mic 58-7312) 


Thomas Elihu Furman, Ph.D. 
State College of Washington, 1958 











An investigation into the root-nodules of Ceanothus 
Sanguineus and Ceanothus velutinus in northern Idaho and 
adjacent Washington has provided new information about 
their distribution, phenology, morphology, histology, and 
cytology. Distribution of nodules about the root systems 
is Similar in these to that in other species of-Ceanothus as 
described in the literature. Root-nodules of Ceanothus are 
modified lateral roots. No seasonal changes in gross as- 
pect or morphology were seen. A nodule has a suberized 
periderm, and a Stele identical with that of an ordinary 
root. The cortical region contains the endophyte in hyper- 
plastic parenchyma cells. The endophyte has the appear- 
ance of a filamentous thallus in which fine hyphae form an 
interwoven mass and are tipped with vesicles. The con- 
troversial views of earlier writers are discussed, and it is 
concluded that the nodule organism is a member of the 
Actinomycetales. Attempts at isolation of the endophyte in 
no case yielded cultures demonstrable by Koch’s postulates 
to be the one sought. This is in accord with other critical 
work in this field. A field fertilization experiment com- 
pared the foliar nitrogen contents and the twig elongations 
of individual shrubs of Ceanothus velutinus, Ceanothus 
Sanguineus, Holodiscus discolor, and Salix scouleriana, 
with and without nitrogen fertilization. While the leaf 
analyses, made in the same season as the fertilizations, 
indicated that the Ceanothus spp. had not responded to the 
fertilizations, while the other shrubs had, the twig meas- 
urements, made in the following Spring, yielded contradic- 
tory data. However, analyses showed a concentration of 
nitrogen in nodules twice that in roots. This was construed 
as implying that nitrogen fixation takes place in Ceanothus 
nodules. Microfilm $2.00; Xerox $3.00. 56 pages. 



































PYRUVATE METABOLISM AND ELECTRON 
TRANSPORT IN NEUROSPORA TETRASPERMA 


(L. C. Card No. Mic 58-7728) 


Raymond William Holton, Ph.D. 
University of Michigan, 1958 





Ascospores of Neurospora, the red bread mold, remain 
dormant unless heated for 10 minutes at 52° to 60° C. or 
treated with certain chemicals. Either of these activating 
treatments results in an immediate tenfold to fifteenfold 
increase in respiration in the activated ascospores over 
that of the dormant ascospores followed, about 2 hours 
after, by germination. Although the physiology of heat ac- 
tivation has been investigated, the exact mechanism is not 
known and this study was undertaken to try to learn more 
about the means by which the metabolism of this organism 
is regulated. 

Comparative studies of the physiology of the different 
stages of the life cycle of Neurospora tetrasperma were 
undertaken. To accomplish this, dormant and activated 
ascospores, conidia, and mycelia were used. Respiro- 
metric experiments were carried out in a Warburg appa- 
ratus with both intact tissues and with cell-free tissue 
homogenates. Cytochrome oxidase assays were also car- 
ried out spectrophotometrically. 

Results of respirometric experiments on intact tissues 
showed that dormant ascospores, germinating ascospores 
(but not activated and ungerminated ascospores), and coni- 
dia, in the absence of added substrate, had a low respira- 
tory quotient of about 0.6. This suggested that lipid is the 
endogenous substrate in these stages of the life cycle. 
Glucose can be used as a substrate except by the dormant 
and activated ascospores into which it does not penetrate 
until germination. 

Because earlier work had suggested that pyruvate might 
be a key intermediate in the enzymatic changes induced by 
activation, the metabolism of this compound was studied. 
Cell-free extracts were used because pyruvate does not 
penetrate intact ascospores. A strong pyruvic carboxylase 
was found in dormant and activated ascospores and my- 
celia but it was not possible to demonstrate a pyruvic oxi- 
dase system although several different preparative pro- 
cedures and many different cofactors were tried. The 
addition of a dye, p-phenylenediamine (PPD), stimulated 
oxygen uptake when pyruvate was added, verifying an ear- 
lier report. However, these experiments were extended 
to show that it was not pyruvate but a decarboxylation 
product, probably acetaldehyde, that was being enzymati- 
cally oxidized in the presence of the PPD. 

Cytochrome oxidase activity was demonstrated in all 
tissues and, on a nitrogen basis, the germinating asco- 
spores had more of this enzyme than the dormant asco- 
spores. The mycelium, despite having a much higher re- 
spiratory rate than the dormant ascospores, had less cy- 
tochrome oxidase activity. In contrast to the data of many 
other investigators, good agreement between manometric 
and spectrophotometric assay procedures was obtained in 
most experiments, implying that the activity of accessory 
oxidases is probably not contributing to the observed rate. 

In mycelial and conidial extracts, considerable oxygen 
uptake in the presence of PPD alone occurred, although 
under similar conditions dormant ascospore extracts took 
up very little oxygen. Three different experimental ap- 
proaches yielded results which indicated that this oxygen 
uptake could be explained by the presence of bound 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





BOTANY 


1183 





(endogenous) cytochrome c in the extracts. If these data 
from indirect assay methods accurately reflect the en- 
dogenous cytochrome c levels, they indicate that dormant 
ascospores possess little of this enzyme, the activated as- 
cospores somewhat larger amounts, and the mycelia and 
conidia the largest amounts. 

Microfilm $2.00; Xerox $6.00. 124 pages. 


A STUDY OF PHYSODERMA DULICHII JOHNS 
(L. C. Card No. Mic 58-7734) 


Robert Marvin Johns, Ph.D. 
University of Michigan, 1958 





This study was undertaken to determine the life history, 
distribution and ecology, and other data of biological in- 
terest concerning a newly discovered chytridiaceous fungus, 
Physoderma dulichii Johns, which is parasitic upon the up- 
per epidermis of the leaves of an aquatic sedge, Dulichium 
arundinaceum (L.) Britt. 

The dormant resting spores of Physoderma dulichii 
germinate in the spring of the year when placed in water at 
temperatures of 15-25°C. A temperature of 8°C. is low 
enough to prevent germination, and drying the spores even 
at low temperatures renders them unviable. Germination 
is characterized by a swelling of the spores, irregular 
fracture of the spore walls, and protrusion of the contents 
through the opening produced. The contents of the protrud- 
ing structure, which is termed an endosporangium, divide 
to form uninucleate motile zoospores each of which has a 
single posterior flagellum. Upon reaching the epidermis 
of the host, the zoospores encyst and penetrate the epi- 
dermal cells by means of a slender germ tube, producing 
an internal cluster of rhizoids and causing a localized 
thickening, a ring of callus, in the cellulose wall of the 
Dulichium cells. Externally, the cyst expands to form an 
obovoid or obpyriform sporangium in which zoospores are 
formed which resemble those from the resting spores. 
Discharge of these motile spores reveals that a small seg- 
ment of protoplasm attached to the rhizoidal system has 
not been included in zoospore formation. From this endoa- 
pophysis, a secondary sporangium may form inside the dis- 
charged primary one, and a single thallus may proliferate 
in this manner at least three times. 

The zoospores from the epibiotic sporangia may form 
new epibiotic sporangia, and this appears to be the chief 
means of reinfection and dissemination of the organism. 
These spores may also produce a second type of thallus 
which is formed inside the epidermal cells of the host. 
This endobiotic thallus consists of slender rhizoid-like 
hyphae with occasional nucleated enlargements, the turbi- 
nate cells, which give rise to the thick-walled, brown rest- 
ing spores. 

Only the immature leaves of Dulichium are susceptible 
to infection, and these leaves, which occur in a cluster at 
the apex of the plant, must be inundated for initial infec- 
tion to occur. Once the host has been infected, drops of 
water from dew, mist, or rain which have been trapped in 
the terminal cluster of leaves serve as medium through 
which zoospores from epibiotic sporangia may swim to, 
and infect, newly formed leaves. 

Inoculation studies suggest that Dulichium is highly sus- 


























ceptible to Physoderma dulichii, and more than eighty per- 
cent of the host plants may be infected in suitably aquatic 
environments. However, the fungus has no apparent effect 
except on those epidermal cells which are actually pene- 
trated. No loss of vigor was noted, and flower and fruit 
development are not inhibited. 

Distribution studies reveal that Physoderma dulichii 
occurs in a wide variety of habitats whose only common 
characteristics are the presence of the host and the aquatic 
nature of the environment. P. dulichii is known from 
eighty-three separate sites in thirteen states in the north- 
eastern United States and three provinces of Canada. These 
sites are correlated with the drainage areas of the Great 
Lakes, the Saint Lawrence River, and the northern portion 
of the Atlantic Coastal Plain. The host has a much wider 
distribution. The restricted range of the organism may be 
a reflection of the loss of spore viability on drying, which 
seems to limit dispersal to aquatic transport. The data 
suggest that Physoderma dulichii may have originated in 
the Great Lakes region and that its current distribution is 
the result of dispersal of the spores by the waters of the 
lakes and connected river systems. 

Microfilm $2.00; Xerox $6.00. 123 pages. 














VARIATION IN THE SPIRAEA 
ALBA - LATIFOLIA COMPLEX 


(L. C. Card No. Mic 58-7751) 


Agnes Rose Kugel, Ph.D. 
University of Michigan, 1958 











Field observations indicate that in certain populations 
of the Spiraea alba-latifolia complex there are various 
combinations of characters. Study of population samples 
and herbarium specimens make it possible to postulate the 
existence of two species separated by a zone where the 
ranges overlap and in which extensive hybridization has 
probably occurred. 

Certain morphological characteristics were markedly 
variable and were studied in detail. Each specimen was 
scored for each of four characters and assigned a value of 
0 for characters of the supposed species Spiraea latifolia, 
a value of 2 for characters of the supposed species Spiraea 
alba, and a value of 1 for characters intermediate between 
the two extremes. The summation of these derived values 
for four characters was used to obtain a Hybrid Index 
Score, which in turn was used as the foundation of further 
analysis of variation in the species-complex. This analy- 
sis showed that the two morphological extremes form 
homogeneous populations in nature. These are here re- 
garded as two independent species as originally postulated. 

The two species apparently occupied separate areas or 
refugia during the most recent glacial period, and have 
since invaded the areas in which they now occur. Thiscon- 
clusion is based on the present occurrence of nearly pure 
populations in regions which are now geographically sepa- 
rated and which were also presumably isolated at the time 
of glaciation. 

Spiraea alba, following the retreat of the glaciers, is 
thought to have migrated northeastward, chiefly south of 
the Great Lakes, as far east as western New York and ad- 
jacent Ontario. At a somewhat later period S. latifolia, 
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having extended its range throughout New England and 
southern Quebec, is believed to have migrated further 
westward and northwestward into a zone recently vacated 
by the ice, that is from the Straits of Mackinac generally 
northeastward to the region of Lake Abitibi. In this latter 
region S. latifolia is thought to have hybridized extensively 
with S. alba. 

In the region where presumed hybrid populations occur, 
individual populations differ greatly in composition. Fre- 
quently it is possible to observe populations which are in- 
termediate in all characters and to observe possible gene- 
flow extending for considerable distances through the major 
populations of the backcross parent. For each population 
sample the percentage composition was determined for 
each character studied. The pubescence of Spiraea alba is 
shown to be present in many populations as far east as 
Maine, but the amount of apparent introgression diminishes 
rapidly from west to east in the Middle Atlantic states and 
New England. The influence of the stem color of Spiraea 
latifolia shows up in many populations as far west as Al- 
berta, but its effect diminishes rapidly west of the Great 
Lakes. Microfilm $2.00; Xerox $6.40. 132 pages. 














ROOTS AND RHIZOME SYSTEMS OF THE 
NEW JERSEY PINE BARRENS VEGETATION 


(L. C. Card No. Mic 58-5689) 


William A. Laycock, Ph.D. 
Rutgers University, 1958 


Major Professor: Dr, Murray F, Buell 


The sandy strata which underlie the Pine Barrens of 


New Jersey have been proposed as a future source of water. 


Prescribed-burning has been used to convert the mixed 
oak-pine forests of the region to more productive pure 
pine stands. This burning also greatly reduces the shrub 
cover. In 1951 the Pine Region Hydrological Project was 
initiated to determine how the change in forest composition 
by prescribed-burning will affect ground water supplies. 
This study, as part of the project, describes the root and 
rhizome systems of the upland shrubs and compares the 
vertical distribution of all woody roots in seven upland and 
transition zone soil types on two experimental watersheds 
in Lebanon State Forest. 

A very large percentage of the rhizomes and roots of 
the shrubs are in the Ao and A; horizons of the podzol soils 
of the region. Due to a long history of repeated fires all 
shrubs are undoubtedly fire resistant. However the roots 
and rhizomes in the combustible A, horizon are very easily 
damaged by fire. 

Vaccinium vacillans and Gaylussacia baccata are the 
most common small upland shrubs and of the two, V. vacil- 
lans is the most fire and drought resistant. The rhizomes 
of V. vacillans are mostly confined to the mineral soil 
while the rhizomes of G. baccata often extend into the Ao 
horizon and are more easily damaged by fire. V. vacillans 
also often has a root which extends 25 to 48 inches deep in- 
the upland while the roots of G. baccata are rather super- 
ficial. Therefore V. vacillans can absorb water from 
deeper in the soil than G. baccata when fire or drought 
dries out the surface layers of the soil. 

Kalmia angustifolia and Lyonia mariana are phreato- 
phytes, i.e., they regularly have roots which extend to the 



































water table in the transition zone. The use of groundwater 
by these and other phreatophytes is not important at the 
present but when this water becomes necessary to the 
economy of the region, the use by plants will have to be 
reduced by lowering the water table beyond the roots of 
the plants removing or replacing species which are heavy 
users of ground water. 

The Ao horizon, where it is present, contains the high- 
est number of all woody roots per square foot, the A; hori- 
zon contains the next highest number, and there is a sharp 
decrease in number in the Az horizon. The highest num- 
ber of roots in the entire profile are found in three Lake- 
wood-variant soils which have a very thin, imperfectly 
bleached Az horizon and in Lakehurst soil. In the well- 
drained soils there is an increase in the number of roots- 
from the Azto the B, horizon with a decrease below that 
but this increase does not occur in the imperfectly- or 
poorly-drained soils. 

The Ao-A; horizons or the Ao-top six inch level of the 
soil not only contain a very large number of roots but also 
contain a very high percentage of the total number of roots 
in the profile. Three soils with a very thick Az horizon 
and relatively shallow water table have the highest per- 
centages of the total roots in the Ag-top six inch level. 
This concentration of roots near the surface probably ab- 
sorbs a very large amount of water from light rains, thus 
preventing it from reaching the lower soil levels or the 
water table. 

Two sites with no shrub cover had significantly fewer 
roots in the Aj-A; horizon and the entire profile than all 
other sites. A decrease in shrub cover due to prescribed- 
burning and the resultant decrease in the number of roots 
might increase the amount of water which reaches the 
water table. Microfilm $2.00; Xerox $6.80. 142 pages. 


THE VEGETATION OF ISLAND BEACH 
STATE PARK, NEW JERSEY 


(L. C. Card No. Mic 58-5693) 


William E. Martin, Ph.D. 
Rutgers University, 1958 


Major Professor: Murray F. Buell 


This study concerns the character, cause, and possible 
Significance of vegetational, topographic, and environ- 
mental patterns on a ten-mile stretch of barrier beach. 

The vegetational pattern, depicted by a detailed map, 
is a zoned mosaic. Each of the four vegetational zones -- 
herbaceous, shrubby, arborescent, and marshy -- is a 
complex mosaic of individual plant communities. The 
numerous plant communities which comprise the vegeta- 
tion are classified and described in terms of their out- 
standing structural, compositional, and environmental 
characteristics. 

The vegetational pattern is closely but indirectly re- 
lated to topography. Each of the four topographic zones -- 
shore, primary dunes, secondary dunes, and bayshore -- 
is a complex mosaic of landforms and topographic facets. 
While the correlation between vegetation and topography is 
not perfect, the boundaries of individual plant communities 
often coincide exactly with those of individual topographic 
facets. 
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The amount or intensity of at least four limiting factors 
-- sand movement, soil salinity, available soil moisture, 
and windborne salt spray -- is determined by topography. 
The interweaving of limiting factor gradients under topo- 
graphic control is such that the various facets in each topo- 
graphic zone are characterized by a different combination 
of environmental conditions. Being areas of uniform ex- 
posure and more or less uniform environmental conditions, 
topographic facets are the fundamental units of the environ- 
mental pattern. 

The vegetation pattern is therefore subject to analysis 
as the summation of plant responses to total environment. 
Because of its controlling influence on the amount or in- 
tensity of limiting factors, topography serves as an index 
to the significant aspects of total environment. On consid- 
ering the interaction among vegetation, topography, and 
limiting factors, the Island Beach landscape is interpreted 
as a dynamically integrated vegetation-environment system 
which exists and responds as a whole. 

The role of salt spray in this maritime environment is 
somewhat clarified by coordinated studies concerning the 
distribution of salt spray in relation to topography, the tol- 
erance of various plant species to salt spray, and the dis- 
tribution of plant populations in relation to the salt spray 
gradient. In the zone of highest salt spray intensity, the 
only species able to survive are those which are tolerant 
to salt spray or able, by virtue of their low growth-form, 
to avoid salt spray. The woody species which characterize 
the shrubby and arborescent zones are able, by regrowth, 
to recover from considerable salt spray damage to their 
terminal shoots. The shrubby zone is prevented from be- 
coming arborescent because terminal growth is severely 
suppressed by a high to moderate intensity of salt spray. 

Microfilm $3.10; Xerox $10.60. 239 pages. 


PLANT TISSUE CULTURE AS A TOOL IN 
THE STUDY OF THE PHYSIOLOGY OF THE 
ROOT-KNOT NEMATODE, 
MELOIDOGYNE INCOGNITA CHIT. 


(L. C. Card No. Mic 58-3776) 


Richard Martin Sayre, Ph.D. 
The University of Nebraska, 1958 


Adviser: Max Lawrence Schuster 





Methods presently used in the study of plant nematode 
diseases are not adequate for some basic studies of plant- 
nematode relationships. To the present time critical cul- 
tural methods similar to those used in the study of fungus 
and bacterial diseases of plants have not been developed in 
plant nematode disease. The purpose of this study was to 
devise techniques and concepts that would prove useful in 
more basic studies of plant-nematode relationships. 

The nematode species used throughout these studies was 
identified as Meloidogyne incognita Chit., an endoparasite 
of many crop plants. It has been previously demonstrated 
that eggs and larvae of this nematode or related species in 
the same genus can be surface disinfected, and added asep- 
tically to seedlings growing in agar medium. Under these 
conditions some nematodes were able to penetrate and 
complete their life cycle in roots of the seedlings. 

Using this same technique initially, the resulting nema- 
tode-infected roots were excised and cultured in White’s 
liquid medium. The nematode in such an environment com- 








pleted its life cycle up to the second larval stage, but did 
not re-infect the tomato roots in liquid culture. The sec- 
ond larval stages, free-living in the medium, could be 
pipetted aseptically to fresh tomato seedlings or excised 
tomato roots growing on White’s agar medium and again 
penetrate and complete their life cycle on these roots. 

The length of time viable second larval stages could be 
found in excised tomato root cultures exceeded four months. 
These viable nematodes were used in evaluating some of 
the factors affecting root penetration in culture. These 
factors included agar hardness and susceptibility of dif- 
ferent tomato varieties. 

Besides using seedlings and excised roots of tomato, 
other tissues were also grown to determine in which the 
nematode could penetrate and complete its life cycle. Pith 
tissues from tobacco and potato were grown as well as tis- 
sue from potato sprouts. Three general kinds of tissues 
were obtained: the undifferentiated callus tissue, the par- 
tially differentiated tissue, and the fully differentiated 
plants. Generally, the three kinds of tissue arose as the 
result of the interaction of varying the concentrations of 
auxin and kinetin supplementing White’s basic agar medium. 

All of these tissues with the possible exception of callus 
were found attractive to the second larval stages of the 
nematode. These larvae were able to penetrate and com- 
plete their life cycle on excised roots, on callus tissue cul- 
tures with roots, and in tissues having some degree of vas- 
cularization. Immature nematodes were found in undif- 
ferentiated tissue but were not able to establish nutrient 
relationship for their further development. 

Microfilm $2.00; Xerox $3.60. 61 pages. 


THE FLORA OF FOREST COUNTY, PENNSYLVANIA 
(L. C. Card No. Mic 58-7305) 


Arthur Glenn Shields, Ed.D. 
The Pennsylvania State University, 1958 


The problem involved in this thesis was to make a dis- 
tributional study of the specific nature of the existing vas- 
cular plants of Forest County, Pennsylvania. 

The procedure used included a systematic field survey 
extending over a period of ten years. Collection stations 
were carefully selected to provide wide diversification of 
habitat. Concurrently, a search of the records at the her- 
baria of Carnegie Museum, Pittsburgh, Pennsylvania, and 
of the University of Pennsylvania, Philadelphia, was made 
to ascertain previously reported taxa. Distributional maps 
were constructed for each taxon reported or anticipated. 
The information on these maps plus the writer’s field ob- 
servations and the considered opinions of qualified investi- 
gators provided the basis for the final determination of in- 
dividual distribution. 

Methodical field work resulted in approximately 2500 
collections by the author. After proper identification, 
mounting and labelling it was found that nearly one-half of 
the 806 taxa represented had not been reported previously. 
Very few collections were made of species that are con- 
sidered rare. The survey also indicated that a significant 
number of plants of a generally southern distribution reach 
the northern limits of their range in Forest County. 

In conclusion it may be said that the flora of this county 
shows little variation from that of the adjacent counties. 

Microfilm $2.00; Xerox $4.80. 95 pages. 
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RING-CHAIN TAUTOMERISM STUDIES OF 
BETA-METHYL-BETA-(p-BROMO-BENZOYL)- 
ACRYLIC ACID AND ITS AMIDES 


(L. C. Card No. Mic 58-5525) 


Carroll Thomas Clark, Ph.D. 
University of Virginia, 1958 


This series was first studied by Hill (Dissertation, 
University of Virginia, 1940). Many of the compounds have 
been reinvestigated using infrared and ultraviolet absorp- 
tion methods of study and additional compounds have been 
prepared. 

The cyclic structure for the acid chloride, previously 
assumed on the basis of the slow hydrolysis and alcoholy- 
sis, is confirmed by the absence of ultraviolet absorption 
at 260 my characteristic of a p-bromobenzoyl group which 
would be present in the open-chain structure, by the infra- 
red doublet at 5.54 and 5.64 yu which is attributed to the 
gamma lactone system and by the absence of the conjugated 
aromatic ketone band (6.0 - 6.06 u) which conclusively 
eliminates the possibility of the open-chain structure. Fur- 
ther evidence was obtained by following spectrophotomet- 
rically the methanolysis of the acid chloride to the cyclic 
ester under conditions which do not cause the rearrange- 
ment of the open-chain ester. 

When the acid chloride reacts with ammonia or an ali- 
phatic primary amine the product is cyclic and the nitro- 
gen is in the ring. With an aliphatic secondary amine the 
product is the normal open-chain amide. Aromatic amines 
react to give cyclic products with the oxygen in the ring. 
The structures of the products were confirmed by ultravio- 
let and infrared absorptions and by determination of pK,’s. 

Acid-catalyzed transformation of two N-methylanilides 
to unidentified compounds, one by Hill, the other by Scott 
(Dissertation, 1942) are now shown to involve a novel re- 
arrangement to 3-(p-bromophenacyl)-1-methyloxindoles. 
This rearrangement has been elucidated and a plausible 
mechanism postulated. The structures of the products 
were confirmed by alternative syntheses in which N- 
methylisatin was condensed with p-bromoacetophenone and 
p-bromopropiophenone respectively, with subsequent de - 
hydration and reduction. The marked difference in ultra- 
violet absorption spectra of the two intermediate p-bromo- 
phenacrylidine-methyloxindoles is explained in terms of 
the steric effect of the alpha methyl group. 

The pK, of a normal carboxylic acid is between 3 and 
6, but an aroylacrylic acid in the cyclic form would be a 
much weaker acid. A normal amide possesses no acidic 
hydrogen but the cyclic amide with the nitrogen in the ring 
should contain a weakly acidic hydrogen analogous to that 
of the cyclic form of the corresponding acid. The pK,4’s 
were determined by calculation from the pH of mixtures of 
known amounts of base with known amounts of the several 
acidic compounds. Those of the open-chain acids were 
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between 3.5 and 4.5; those of the cyclic acids were between 
6 and 9; and those of the cyclic amides with the nitrogen 

in the ring were above 11. These findings are fully con- 
sistent with the assigned structures. 

A spectroscopic study of the anions of various cyclic 
acids made by Rinker (Dissertation, 1955) showed them to 
be open-chain. To confirm this and to meet the question 
as to the validity of this evidence by Griffin (Dissertation, 
1955) a crystalline sodium salt was prepared and shown to 
be open-chain by its infrared absorption. The anions ob- 
tained by dissolving the cyclic amides in alcoholic potas - 
sium hydroxide (0.1M) are shown by absence of p-bromo- 
benzoyl absorptivity to be cyclic. 

Microfilm $2.00; Xerox $7.20. 151 pages. 


THE ELIMINATION OF RADIATION 
INTERFERENCE ERRORS IN FLAME 
PHOTOMETRY BY A METHOD OF 
STANDARD ADDITION 


(L. C. Card No. Mic 58-5938) 


James Talmage Dobbins, Jr., Ph.D. 
The University of North Carolina, 1958 


Supervisor: Samuel B. Knight 


It has long been known that the atomic and molecular 
energy-spectrum relationships were so fundamental and 
well developed as to provide a sensitive means of analysis 
based entirely on spectroscopic observations of line or 
band position and intensity. Limitations existed on the 
method which employed an electrical discharge as a source 
and a photographic plate as a recording device. When this 
was modified to include a flame source, and then followed, 
with the advent of Flame Photometry, with a recording 
system consisting of photocell, amplifier and meter in- 
stead of photographic plate, additional limitations became 
evident. At times, unpredictable errors resulted in the 
analysis of a metal ion, and these could be attributed to 
the presence of a considerable quantity of foreign ionic 
species, the presence of which acted to change many solu- 
tion parameters such as viscosity, ionic strength, disso- 
ciation constant of the solution, etc. This multiplicity of 
errors is known as Radiation Interference, and can not be™ 
corrected for by any theoretically based set of calculations. 

It was attempted to determine the relative radiation 
interference effect on an unknown in such a solution, and 
was decided that this could best be done by accomplishing 
a Standard Addition method of analysis. Mathematical 
expressions are developed which make use of per cent 
transmittance data only, and these are applied to an ap- 
proximate, one-solution standard addition procedure, and 
to a more exact, three-solution method. In the latter, the 
three relative radiation effects determined for the solutions 
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which have had known amounts of standard added to them, 
are used to extrapolate to the relative radiation effect 
which must have been existent in the original unknown. 
Many difficulties were encountered in attempting to gain 
trustworthy data on the flame photometers available. They 
were never sufficiently stable in the presence of large 
quantities of alkali interferences to carry out the study of 
these effects on the method to the concentration ranges 
which had been desired. Lithium was studied as an exam- 
ple of an ion which must be run by a direct reading proce - 
dure, and the effects of sodium, potassium, calcium and 
particularly ammonium ion, which causes extreme quench- 
ing of the lithium emission, were indicative that the method 
has possibilities and should be generally applicable. 
Microfilm $2.00; Xerox $5.60. 111 pages. 


THE RATES OF THE UNCATALYZED 
REACTIONS OF AROMATIC ALDEHYDES 
WITH n-BUTYLAMINE 


(L. C. Card No. Mic 58-5531) 


Charles Johnson Hansrote, Jr., Ph.D. 
University of Virginia, 1958 


The rates of reaction of several p- and m-substituted 
benzaldehydes with n-butylamine in methanol at 25°C were 
followed spectrophotometrically. It was found that the rate 
did not obey a simple Hammett plot, but had a maximum 
near the point corresponding to benzaldehyde when the log 
of the specific rate constant was plotted versus sigma. 
Several mechanistic interpretations have been advanced to 
explain this phenomenon, 

The absorption spectra of p-nitro-, m-nitro-, p-chloro-, 
p-methoxy-, p-dimethylamino- and m-hydroxybenzalde- 
hyde in methanol and also the spectral curves of the methyl 
acetal, the Schiff’s base from n-butylamine and the conju- 
gate acid of the Schiff’s base for each aldehyde were ob- 
tained in this investigation. 

p-Chloro-, p-nitro- and p-dimethylaminobenzaldehyde 
were also investigated at 0°C. Arrhenius parameters Ea 
and A were calculated from data obtained at the two tem- 
peratures. 

Equilibrium constants for the formation of the Schiff’s 
bases from benzaldehyde, p-nitro- and p-dimethylamino- 
benzaldehyde and n-butylamine in water at 25°C were ex- 
perimentally determined using spectrophotometric meth- 
ods. Equilibrium in water did not parallel rate of reaction 
in methanol for the compounds studied. An explanation 
was Offered for this difference. 

Pseudo-first-order rate constants for the reaction of 
p-nitrobenzaldehyde and n-butylamine in methanol at 25°C 
were obtained from spectrophotometric measurements by 
keeping the amine concentration sufficiently high that the 
amount used in forming the Schiff’s base was negligible in 
comparison to its initial concentration. A plot of ki versus 
n-butylamine concentration, yielded a straight line, indi- 
cating no detectable amount of the proposed intermediate 
(a-aminoalcohol) in the reaction mixture. 

Microfilm $2.00; Xerox $6.80. 143 pages. 





A STUDY OF DITHIOOXAMIDE (RUBEANIC ACID) 
AND ITS DERIVATIVES AS REAGENTS FOR THE 
SIMULTANEOUS SPECTROPHOTOMETRIC 
DETERMINATION OF TRACES OF 
COBALT, NICKEL AND COPPER 


(L. C. Card No. Mic 58-5534) 


William Donald Jacobs, Ph.D. 
University of Virginia, 1958 


The cobalt, nickel and copper complexes of dithiooxa- 
mide have been characterized in terms of color, effect of 
pH, stability, composition in solution, order of addition of 
reagents and adherence to Beer’s law. The reactivity of 
the reagent to other ions has been reported. 

A method for the simultaneous spectrophotometric de- 
termination of cobalt, nickel and copper has been devel- 
oped. The results of the application of this procedure to 
synthetic samples and to several National Bureau of Stand- 
ards standard samples are given. 

The application of the difference in the pH effect on the 
complexes of cobalt, nickel and copper and the fact that 
high concentrations of citrate and tartrate ions complex 
with cobalt and nickel have been utilized in determining 
copper in the presence of cobalt and nickel. 

Eight derivatives of dithiooxamide have been investi- 
gated as possible reagents for the simultaneous determin- 
ation of the three metals. One of these, N,N'-bis(3-dimeth- 
ylaminopropy]l)-dithiooxamide, has been investigated in 
detail. The complexes of cobalt, nickel and copper have 
been characterized in the same manner as those of dithio- 
oxamide, 

A method for the simultaneous spectrophotometric de- 
termination of cobalt, nickel and copper has been developed 
utilizing N,N'-bis(3-dimethylaminopropy]l)dithiooxamide 
which is superior in some respects to dithiooxamide. The 
reagent is less sensitive for nickel than is dithiooxamide 
but cobalt has less adverse effect on the nickel complex. 

Microfilm $2.00; Xerox $6.40. 133 pages. 


APPLICABILITY OF CLASSICAL 
THERMODYNAMICS TO 
SOLID-SOLID TRANSITIONS 


(L. C. Card No. Mic 58-7290) 


Amalendu Jyoti Majumdar, Ph.D. 
The Pennsylvania State University, 1958 


The applicability of the Clapeyron relationship has 
been examined in a few cases of phase transitions in sol- 
ids. Cases studied include examples of “reconstructive,” 
“displacive,” “polytypic” and so-called “second-order” 
transitions. The substances studied include GeOz, ZnS, 
AgI, K2SO4, AgeS, Ag2Se, NasAlFs, SiOz (cristobalite), 
SiOz (quartz), NH4Cl, NH4NOs and CsCl. The pressure 
dependence of the transition temperature has been deter - 
mined by conventional “quenching” and differential ther - 
mal methods. The volume change undergone by the trans- 
forming substance at the transition point has been 
measured by high-temperature x-ray diffraction on pow- 
dered samples wherever possible. The heats of transition 
have been calculated from the measured parameters 
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a AV and T for the above mentioned substances and a 


comparison made with the existing values for the same 
parameter obtained by other methods. Usefulness of p-T 
data in computing other transitional thermodynamic prop- 
erties of solids has been discussed, the conclusion from the 
present investigation being that in a straightforward first- 


order transition where reproducible values of AV, oe and 
T can be obtained without much difficulty, the p-T method 
offers advantages over the calorimetric methods, particu- 
larly at high temperatures. The status of a polytypic 
transition has been discussed in the light of new experi- 
mental data on ZnS and AgI on the basis of the principles 
of classical thermodynamics. Evidence for new transi- 
tions has been found in K2SQ4 and Tl2SQO.,. 

Applicability of the ideal solution relationship has been 
examined in the case of solid solutions in the subsolidus 
regions of the phase system CsCl-RbCl, K2S0,4-T1l2SQO,4 and 
Naz2WO.-NazMoQO,.. Experimental methods include thermal 
analysis and high-temperature x-ray diffraction. Evidence 
of enthalpy changes are unequivocal in systems K2SQO,- 
TlzSOQ4 and NazMoQ,4-Na2WQsz but in the case of the CsCl- 
RbCl system differential thermograms failed to reveal any 
first-order enthalpy change beyond 10 mole % RbCl. Nec- 
essary equations have been derived for ideal solid solubil- 
ity and the results obtained in the above mentioned systems 
discussed in terms of the requirements of these equations. 
The system NazWO,4-Naz2MoQ,4 does not comply with the 
predictions of simple ideal solution theory whereas the ef- 
fect of composition variation on the transition temperatures 
of CsCl and K2SQ, agrees fairly well with the predictions 
of the theory to a limited extent. 

The transition in quartz at 573°C has been examined by 
means of thermal methods and high temperature x-ray 
diffraction procedures. The peculiar thermal expansion 
and very sharp enthalpy change near the transition temper- 
ature reported in the literature by various investigators 
have been corroborated in this study. Attempts have been 
made to measure the heat of transition by means of com- 
parative differential calorimetry and a value of 86 
cals/mole has been suggested. This value is in reasonable 
agreement with the p-T dependence and AV terms found. 

Thermal and differential thermal analyses have been 
run on other substances said to have a second-order tran- 
sition such as metallic Ni and TlzSO4. Differential ther- 
mograms of these substances and the thermogram of H20 
in the critical region bear no resemblance to those of 
quartz. A critical review of the literature and the obser- 
vations of the present investigation suggest the possibility 
that in the a-f quartz transition two structural changes 
are superimposed. One is the end of a second-order 
change and the other a first-order transition with an en- 
thalpy change of 86 cals/mole. 

Microfilm $2.15; Xerox $7.60. 161 pages. 





ELECTRON MICROSCOPIC STUDIES OF 
SURFACE STRUCTURES PRODUCED ON 
A SINGLE CRYSTAL OF COPPER DURING 
THE CATALYTIC REACTION OF 
HYDROGEN AND OXYGEN 


(L. C. Card No. Mic 58-5540) 


Richard Young Meelheim, Ph.D. 
University of Virginia, 1958 


The catalytic activity of many solids is dependent on 
the structure of the surface. Previous studies in this lab- 
oratory have indicated that during the catalytic reaction of 
hydrogen and oxygen to form water on a Single crystal of 
copper the rate of reaction varied with crystal face. The 
surfaces of the various faces rearranged to produce facets 
having certain preferred orientations, and metallic powder 
formed on the surface. The surface structure and general 
nature of the powder could not be determined with an opti- 
cal microscope. 

In the present study flat faces parallel to the (111), 
(110), (100), (311), (211), (210), (321), and (443) planes of 
a copper crystal were exposed to hydrogen-oxygen mix- 
tures under a variety of experimental conditions. Carbon 
replicas of the structures produced on the differential sur- 
faces were examined in detail with the aid of an electron 
microscope. 

It was determined that all faces except the (111) rear- 
ranged to produce facets parallel to {111} planes of the 
crystal. In a very few cases {110} facets were formed. 
The sharpness of the facet-edges depended on the concen- 
tration of oxygen and total rate of flow of the gas mixture. 
The size of the facets increased with time until they 
reached a constant value dependent on the oxygen concen- 
tration and gas flow. There was a corresponding change 
in the rate of reaction which in time reached a constant 
value. The surface structure characteristic of a particu- 
lar concentration of oxygen could be obtained by either in- 
creasing or decreasing the concentration of oxygen in the 
gas mixture. 

It is proposed that this rearrangement of a smooth sur- 
face to produce {111} facets of a size and sharpness de- 
pendent on oxygen concentration is a result of the surface 
tending to reduce its free energy. Thus, there was a com- 
promise between the hydrogen-oxygen reaction tending to 
produce sharp facets and the surface tension tending to 
round off the edges. Reference was made to Wulff’s theory 
of equilibrium polyhedra to show relationship of surface 
energy to the surface structures obtained. Dislocations in 
the crystal and surface diffusion may possibly provide the 
path for the rearrangement. 

The metallic powder which formed on the rearranged 
surface consisted of two new types of structure. One con- 
sisted of lace-like sheets which grew as single crystals 
from the edges of {111} facets. The sheets were parallel 
to {111} planes, and their [110] direction was parallel to 
the [110] direction of the large crystal. The other was a 
globular particle of the order of 1 micron in diameter 
which grew at random spots on the surface. 

The purpose of the second part of the study was to de- 
velop a new method for measuring the surface potentials 
of the various faces of a metallic single crystal. The 
method consisted of rotating a single crystal of nickel in 
the form of a cylinder past an electrostatic probe. The 
crystal was supported and rotated magnetically in an 
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ultra-centrifuge. The rotational axis was parallel to the 
[110] direction of the crystal. Variations in potential were 
amplified and shown on an oscilloscope. 

These experiments were discontinued because of me- 
chanical difficulties encountered in maintaining accurately 
the shape and position of the rotor. Each time the crystal 
was polished, its shape was slightly changed and these 
changes appeared to produce variations in potential which 
interfered with those resulting from the crystal faces. 

Microfilm $2.00; Xerox $5.20. 105 pages. 


THE CORROSION OF COPPER SINGLE 
CRYSTALS BY AQUEOUS SALT SOLUTIONS 


(L. C. Card No. Mic 58-5541) 


George Tyler Miller, Jr., Ph.D. 
University of Virginia, 1958 


This investigation was undertaken in order to obtain a 
better understanding of the principles involved in the re- 
action of metals in aqueous solutions. During a prelimi- 
nary study of solution potentials, it was found that the 
structure of the metal surface and also of the corrosion 
products on the surface were drastically affected by the 
hydrogen ion concentration and the amount of oxygen dis- 
solved in the solution. These surface structures neces- 
sarily had to be studied in detail before a meaningful in- 
terpretation could be made of general measurements such 
as corrosion rates or potentials. Electron microscopic 
studies of known single crystal surfaces were made and 
these observations revealed striking structural features 
which are important to the understanding of aqueous cor- 
rosion. 

On immersion of copper single crystals into CuSQ,4 so- 
lution, it was found that well-shaped individual polyhedra 
of Cu2O0 were rapidly formed on the metal surface. The 
orientation, geometric form, and number of these polyhe- 
dra varied with crystal face. The orientation relation- 
ships between the oxide and metal were the same as those 
observed for the oxidation of copper in pure water at 25°C 
and in air at higher temperatures. Growth spirals usually 
appeared on the (111) faces of the larger oxide polyhedra, 
and in addition etch pits were observed to form adjacent 
to the oxide polyhedra. Finally, it was shown that anneal- 
ing the specimen in hydrogen prior to oxidation in solution 
favored the formation of the individual oxide polyhedra. 

These results were discussed in terms of existing 
ideas on dry oxidation and in terms of the electtrochemi- 
cal theory of corrosion. It was proposed that the oxidation 
of copper in aqueous solution may occur through the proc- 
ess of chemisorption of oxygen on the metal surface, con- 
version of this oxygen to hydroxide ions, reaction of hy- 
droxide ions and cuprous ions to form a thin crystalline 
film of Cuz2O, and the further growth of certain well situ- 
ated crystals in the thin film by means of the separation 


of the reaction into a number of electrochemical half-cells. 


On immersion of copper single crystals into CuSQO,- 
H2SQ, solutions, it was found that the pH of the solution 
determined whether oxidation or etching occurred, and 
that the degree of roughening decreased as the acidity of 
the solution was increased. These results emphasized the 
close relationship between oxidation and etching and it was 





suggested that the etching of copper in these solutions oc- 
curred through the successive adsorption of oxygen on the 
metal surface, formation of a thin oxide film, and simul- 
taneous dissolution of the oxide layer by the hydrogen ions 
present in the solution. 

Finally, the standard electrode potential of copper in 
contact with CuSO, solution was determined. The results 
of these measurements supported those obtained by Tragert 
and Robertson who found that the (111) face of copper rep- 
resented the only reversible cell for copper immersed in 
CuSO, solution. Other faces of copper were found to cor- 
rode so as to expose (111) planes of copper and conse- 
quently the electrode potentials of these faces would 
approach that of the (111) face. By recalculating and 
reorganizing the results of all previous determinations of 
the standard electrode potential of copper it was shown 
that all previous results fall into a pattern which leads to 
the acceptance of the (111) face of copper as being the only 
reversible copper electrode. The effect of oxygen on this 
potential then appears to be the only factor which is still 
unknown. Microfilm $2.00; Xerox $7.00. 148 pages. 


STRUCTURE OF FIBROUS PROTEINS: 
FEATHER KERATIN 


(L. C. Card No. Mic 58-7787) 


Robert Schor, Ph.D. 
University of Michigan, 1958 


Since the previous efforts to determine the structure of 
feather keratin have not been successful, a generalization 
of the existing theories of fibrous protein structure seems 
necessary. The principal purpose of this investigation 
was to formulate and test a new model for the feather ker- 
atin structure. 

The technique of x-ray diffraction was employed to ob- 
tain data from samples of untreated turkey calamus and 
from samples which had been altered by physical and 
chemical treatment. The main experimental results are: 
(1) The fiber axis identity period for feather keratin had 
previously been considered to be 94.5A. The identity pe- 
riod obtained in the present studies is 189A with 94.5A 
remaining a pseudo-identity period; (2) It had been pro- 
posed that there are 31 amino acid residues per polypep- 
tide chain in the repeating distance of 94.5A. The present 
studies indicate, however, that there are 64 amino acid 
residues in the repeating distance of 189A; and (3) The 
cylindrical Patterson function confirms the identification 
of feather keratin as a f protein and not an a protein as 
had been previously suggested. 

An analysis of the x-ray, chemical, and infrared data 
indicated that the existing configurations of the polypep- 
tide chain such as the a-helix, the collagen configuration, 
and the usual # structures are not major components of 
the feather keratin structure. 

The reasonable hypotheses that the proline residues 
are regularly distributed along the 8-polypeptide chain 
and that the chain assumes a helical configuration were 
introduced. On the basis of these hypotheses, a “unique” 
cylindrical unit of structure was determined, There are 
64 amino residues per polypeptide chain in the repeating 
distance of 189A. Every eighth residue on the right-handed 
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helix is a proline and is located on the inside of the cylin- 
drical unit of structure. The non-proline residues are in 
a modified polar pleated-sheet configuration. Viewed from 
the outside of the cylinder, the CO bonds on these residues 
point to the “left.” The mean radius for the atoms in the 
main chain is approximately 8A. Ten such coaxial poly- 
peptide chains are related by a ten-fold rotation axis and 
form a hydrogen bonded system. The resulting structure 
possesses a pseudo-repeat at 94.5A. A method of aggre- 
gation and packing of the cylindrical units was proposed. 

Predictions made on the basis of the proposed model 
were compared with the x-ray data. It was concluded that 
the model is capable of explaining the equatorial diffrac- 
tion pattern and many of the significant features of the 
meridional and near-meridional diffraction pattern. It was 
shown that a radial Fourier analysis lends support to the 
ten-chain model and that the model is consistent with the 
cylindrical Patterson function. In addition, a natural ex- 
planation of some of the significant changes in the x-ray 
diffraction pattern produced by physical and chemical 
treatment of the sample was suggested. 

The extent of agreement with the chemical, infrared, 
and density data was discussed. It was concluded that the 
proposed model is in good agreement with the infrared 
data and is consistent with the requirements imposed by 
the chemical and density data. 

Microfilm $2.80; Xerox $9.60. 214 pages. 


INDIRECT CHELOMETRIC ANALYSIS 
WITH THE AID OF LIQUID AMALGAMS 


(L. C. Card No. Mic 58-5965) 


William Guernsey Schribner, Ph.D. 
The University of North Carolina, 1958 


Supervisor: Charles N, Reilley 


The application of liquid amalgams lends a new per- 
spective to the field of chelometric titrations. The princi- 
ple involves reduction of one or more components of the 
sample by a metal amalgam with liberation of an equiva- 
lent quantity of metal ion from the amalgam. The amal- 
gams employed in this investigation included zinc, cad- 
mium, lead, and bismuth. 

Four modes of operation are recognized: (1) exchange 
of a metal readily complexed or masked for one not read- 
ily complexed, (2) exchange of a metal not readily com- 
plexed or masked for one readily complexed, (3) analysis 
based upon differences in equivalent weights for reduction 
and chelometric titration, (4) analysis of species not 
amenable to direct chelometric titration. By employing 
the above techniques, the following metal ion mixtures 
were analyzed: lead-manganese, lead-lanthanum, lead- 
zinc-manganese, bismuth-lead, bismuth-lead-cadmium, 
copper -nickel, copper-nickel-zinc, silver-copper. Single 
species analyzed included silver and thallium(I). 

Conditions for the above analyses can be derived from 
a consideration of polarographic data. From a study of 
potential-pH diagrams, conditions for the indirect analy- 
sis of silver ion were experimentally obtained. 

The method is related to controlled-potential coulome- 
try and similar equations apply. The titration of the lib- 








erated metal ion is actually a rapid, convenient integration 
of the current-time curve. An important advantage of the 
amalgam method is the greatly decreased time required 
for quantitative reduction (2.5 to 4 minutes). 

The method was extended to the analysis of certain or- 
ganic compounds via reduction of appropriate functional 
groups. Successful analyses were obtained for maleic 
acid, p-nitrophenol, 2,4-dinitrotoluene, 2,4,6-trinitrocre- 
sol, picric acid, quinone and benzil. Other compounds 
studied included pyruvic acid, a-bromopropionic acid, iod- 
oform and benzaldehyde. 

The method blank was systematically investigated by 
a study of the effects of pH, amalgam volume, shaking 
time, violence of shaking, deoxygenation time, and pres- 
ence of reducible species. As a result of this study, the 
solvent-buffer system used for most of the analyses was 
acetate buffer (0.25 M with respect to acetic acid and so- 
dium acetate). Microfilm $2.00; Xerox $5.20. 104 pages. 
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THE SYNTHESIS AND CARCINOSTATIC 
ACTIVITY OF TWO NAPHTHYL 
DIETHY LENE PHOS PHORAMIDES 


(L. C. Card No. Mic 58-5665) 


William E. Adelmann, Ph.D. 
Rutgers University, 1958 


Major Professor: Dr. James B, Allison 


The purpose of this study was: (a) To synthesize the 
diethylenephosphoramide derivatives of the alpha and beta 
isomers of naphthylamine: (b) to determine the effects of 
these compounds on the organs of the normal rat; (c) to 
ascertain whether the diethylenephosphoramide derivative 
of the carcinogen, betanaphthylamine, could exert any 
carcinostatic activity; (d) to determine whether the die- 
thylenephosphoramide derivative of the non-carcinogenic 
alphanaphthylamine exerted any carcinostatic activity; 

(e) to determine what effect the mode of administration 
had on the results obtained. 

Young, adult, male Wistar and Sprague-Dawley rats 
were used in these experiments, the tumor being trans- 
planted in a lateral position. The transplantable Sarcoma 
R-1 and Walker Carcinoma 256 transplantable tissues 
were prepared by a homogenate method. These experi- 
ments demonstrated that: 

1. The growth of the Sarcoma R-1 and Walker Car- 
cinoma 256 was strongly inhibited by the intra-tumor ad- 
ministration of N, N'-diethylene N"-betanaphthylphosphor - 
amide. Using the Sarcoma R-1, the intra-tumor 
administration was found to be the most effective in tumor 
growth inhibition when compared with the subcutaneous 
and intraperitoneal route. 

2. The intra-tumor administration of N, N'-diethylene 
N"-alphanaphthylphosphoramide to Wistar rats bearing 
Sarcoma R-1 showed only slight tumor growth inhibition. 

3. At dosage levels of 10 mg/kg and 15 mg/kg body 
weight of N, N'-diethylene N"-betanaphthylphosphoramide 
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administered to normal rats for six weeks, there was evi- 
dence of liver cirrhosis, aspermatogenesis and moderate 
leucopenia. At a dosage of 1 mg/kg and 5 mg/kg body 
weight, this histopathology was not evident and the leuco- 
penia was slight. 

4. At dosage levels of 1 mg, 5 mg and 10 mg/kg body 
weight of N, N'-diethylene N"-alphanaphthylphosphoramide 
administered to normal rats for six weeks, there was no 
evidence of tissue pathology of the liver, spleen, testes, 
heart, adrenals or kidneys. In the hematological picture, 
there was evidence of a slight leucopenia. 

0. The possible significance of these data was dis - 
cussed. Microfilm $2.00; Xerox $4.20. 78 pages. 


ON THE REACTIVE SITE OF 
MONOAMINE OXIDASES 


(L. C. Card No. Mic 58-5741) 


James Barsky, Ph.D. 
Northwestern University, 1958 


The enzymic activities of homologous monoamine oxi- 
dases (MO) and diamine oxidases (DO) derived from se- 
lected tissues of ten mammalian species were examined 
employing preparations in various states of cellular organ- 
ization. Monoamine oxidases were further characterized 
by detailed studies on the comparative actions of the en- 
zyme preparations on various substrates and on the rela- 
tive effects of inhibitors on the process of oxidative deam- 
ination. 

The mitochondrial localizations of MO in rat liver cells 
was confirmed and similar preparations were isolated 
from beef, mouse, guinea pig, rabbit, cat, and dog liver. 
The isolation of mitochondrial fractions from brain cortex 
grey matter yielded preparations permitting an evaluation 
of MO reactions that are often obscured by extraneous ox- 
idations in brain homogenates. Solubilization of particulate- 
bound MO by the lytic action of isooctylphenoxypolethoxy - 
ethanol on washed liver mitochondria produced a stable 
solution retaining approximately 70 per cent of the MO ac- 
tivity of the original mitochondria. 

Of the common substrates tested with mitochondrial 
MO, the order of effectiveness was tyramine, tryptamine, 
amylamine, serotonin, benzylamine, and adrenaline. In 
addition, the oxidative deamination of histamine, 1-methyl- 
4-(8-aminoethyl) imidazole and 1-methyl-5-(8-aminoethyl) 
imidazole were demonstrated on incorporation of high con- 
centrations of substrate and enzyme in the incubation 
systems; the methylated derivatives were more rapidly 
degraded than histamine itself. On allowing adequate in- 
cubation periods, mescaline was oxidized by concentrated 
lung, liver, and kidney preparations from a number of 
species besides the rabbit. The inhibitor pattern for mes- 
caline oxidation corresponded to that for DO rather than 
MO; it is therefore inferred that the introduction of a nu- 
cleophilic moiety beyond Cs; of the hydrocarbon chain ina 
substrate serves to prevent attack by MO. The “spermine 
oxidase” of ruminant plasma was differentiated from MO 
of particulate origin; this soluble enzyme also was shown 
to possess features characteristic of an homologous DO. 

A number of compounds including representative car- 
bonyl reagents, steroid hormones, substituted phenylalkyl- 





amines, antihistaminics, and local anaesthetics were found 
to have little or no inhibitory influence on mitochondrial 
MO in vitro at a concentration level of 10-*M. Choline-p- 
tolyl ether bromide was shown to have a variable influence 
on MO preparations from various species; only guinea pig 
liver MO proved to be notably inhibited. By contrast, 
iproniazid(10-* M) inactivated MO of mitochondria from 
liver or brain of nine species by 80 to 100 per cent. The 
inhibition is progressive, requiring a period of incubation 
of MO with iproniazid to achieve a maximal effect; it then 
becomes practically irreversible. The substrate exerts a 
protective action against inhibition when added before pre- 
incubation is completed. The injection of iproniazid into 
intact animals caused an inactivation of MO in liver and 
brain within two hours. In the rat (5 x 10~° moles iproni- 
azid per kg.) the MO levels remained depressed for about 
18 hours, after which the restoration of activity proceeded 
linearly until normal values were attained after five days. 

Sixty hydrazine derivatives, including congeners of iso- 
nicotinic acid hydrazide, aliphatic and aromatic hydrazines, 
were examined for effects on the oxidative deamination of 
tyramine by mitochondrial preparations from mouse and 
beef liver. 1-Isonicotinyl-2-benzylhydrazine was the most 
potent MO inhibitor encountered in the series. 

A formulation of the structural configuration of the in- 
hibitory derivatives capable of interacting with the reac- 
tive site of MO can be depicted in this form: R-NHNH-CH, 
where R represents a hydrogen or an acyl moiety. The 
hydrazine derivatives which inhibit MO generally affect 
DO in the same manner; it is therefore considered likely 
that a Similar acceptor group is common to both catalysts. 
No material evidence has been secured to indicate that an 
electron-accepting group similar to that in DO is present 
in the reactive site of MO. 

Microfilm $3.20; Xerox $11.00. 246 pages. 


SOME BIOCHEMICAL STUDIES OF BONE 
MARROW UNDER VARIOUS DIETARY REGIMES 


(L. C. Card No. Mic 58-5669) 


Reza Ismail Bashey, Ph.D. 
Rutgers University, 1958 


Major Professor: Dr. James B. Allison 


These studies were undertaken to find the effect of di- 
etary proteins on the biochemistry of bone marrow in the 
rat. Two dietary proteins, casein which is deficient in the 
essential amino acid methionine and wheat gluten which is 
deficient in lysine, were selected. In addition, the effect 
of supplementation of casein with methionine alone and 
with methionine plus glycocyamine and methionine plus 
glycine on the biochemistry of the bone marrow was 
studied. 

Weanling rats were fed the following diets for a period 
of seven weeks: 6, 9, 12, 15, and 30% casein and 6, 9, 12, 
18, 25, and 35% wheat gluten. The following supplements 
were made to the basic 12% casein diet on a dry weight 
basis: 0.67% DL-methionine, 0.67% glycocyamine, and 
1.28% glycine. At the termination of the experiments, the 
animals were sacrificed and the femurs removed. The 
marrow was removed quantitatively from the femur by the 
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method developed in this laboratory. The cell population, 
nitrogen content, and the nucleic acids of the bone marrow 
were determined. 

The total cell population of the marrow of rats was not 
altered by feeding any of these diets, except in animals fed 
the highest casein intake, where the total cell count was 
significantly increased. The total nitrogen and also nitro- 
gen per cell increased as the level of casein fed to rats 
was raised. The femoral nitrogen was lower in animals 
fed wheat gluten than in those fed corresponding amounts 
of casein. An increase in wheat gluten intake did not raise 
the marrow nitrogen content. Methionine when added to 
12% casein resulted in an increase in nitrogen per cell of 
the marrow. Addition of glycocyamine or glycine together 
with methionine further increased the nitrogen per cell. 
The highest nitrogen values were found in animals fed 
casein supplemented with methionine plus glycine. Casein 
with or without supplementations produced the same val- 
ues for total DNA or RNA; however, when the results were 
expressed in terms of DNA or RNA per cell, there was a 
Significant increase in these nucleic acids in the marrow 
of rats fed casein supplemented with methionine alone or 
with methionine plus glycocyamine or methionine plus 
glycine. The largest amounts of DNA or RNA per cell 
were found in rats fed casein supplemented with methio- 
nine plus glycine. The amount of nucleic acids in the mar- 
row of the rats was increased as the amount of casein in 
the diet was raised. The nucleic acid content of the mar- 
row was less in animals fed wheat gluten than in those fed 
casein. Microfilm $2.00; Xerox $4.40. 82 pages. 


METABOLISM OF CERTAIN THIOPHOSPHATE 
SYSTEMIC INSECTICIDES BY PLANTS, 
INSECTS, AND MAMMALS 


(L. C. Card No. Mic 58+5332) 


James Sheppard Bowman, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor John E, Casida 


The metabolism of a systemic insecticide, O,O-diethyl 
S-ethylthiomethyl phosphorodithioate (Thimet), by plants, 
insects, and mammals was studied. Radiotracer, chroma- 
tographic, and anticholinesterase methods were utilized. 
Thimet was oxidized by plants to form very potent anti- 
cholinesterase agents which were isolated and character- 
ized as O,O-diethyl S-ethylsulfinylmethyl phosphorodithio- 
ate, O,O-diethyl S-ethylsulfonylmethyl phosphorodithioate, 
O,O-diethyl S-ethylsulfinylmethyl phosphorothiolate, and 
O,O-diethyl S-ethylsulfonylmethyl phosphorothiolate. The 
last of these metabolites was the most active cholinester - 
ase inhibitor and provided a sensitive method of residue 
analysis. Of the hydrolyzed metabolites in plants, O,O- 
diethyl phosphorothioic acid predominated and O,O-diethyl 
phosphoric acid, O,O-diethyl phosphorodithioic acid and 
phosphoric acid were also present. Another hydrolysis 
product was not characterized but may be a de-ethylated 
derivative of Thimet or of a Thimet oxidation product. 
Armyworms (Prodenia eridania (Cram.)) which had fed on 
plants that had absorbed Thimet through their roots rap- 
idly oxidized the phosphorothioate grouping to yield the 











phosphorothiolate sulfoxides and sulfones. These larvae 
and their feces contained a much higher proportion of hy- 
drolysis products than the plants on which they had fed. 
The “unknown” hydrolysis product was of relatively less 
importance in the insect and feces than in the plant. 

Oral administration of Thimet to rats and a cow yielded 
high concentrations of hydrolyzed metabolites which were 
excreted in the urine and feces. Shortly after treatment at 
three milligrams per kilogram the predominate metabolite 
in cow urine was O,O-diethyl phosphorothioic acid which 
decreased in concentration with time while O,O-diethyl 
phosphoric acid increased and became the major excretory 
metabolite by three to four days after treatment. The 
level of radioactive materials appearing in the jugular 
blood of the cow reached a peak eight hours after treat- 
ment and this time coincided with the. maximum depression 
of blood cholinesterase activity and the development of 
acute symptoms of organophosphate poisoning. The Thimet 
equivalents in the milk increased with time after treatment 
for fifty-six hours but relatively low residues were found 
in fat biopsies. Of the various tissues analyzed in the rats 
and the cow, the liver, kidney, lung, alimentary canal, and 
glandular tissues contained the highest amounts of Thimet 
metabolites. 

The translocation and persistence of Thimet and other 
systemic insecticides was studied in Theobroma cacao L. 
following trunk implantation using radiotracer and anti- 
cholinesterase methods of analysis. This investigation 
was conducted with the cooperation of the Inter-American 
Institute of Agricultural Sciences, Turrialba, Costa Rica. 
From preliminary screening of sixteen systemic com- 
pounds with cacao seedlings in Costa Rica, Thimet, Chip- 
man R-6200, demeton, Isolan, and dimefox were selected 
for further study. Thimet and R-6200 were readily trans - 
located into the foliar portions of cacao trees and per- 
sisted for as long as twenty months after a single implan- 
tation treatment. Little or no residues were found in the 
cacao beans at any time after treatment regardless of the 
pod position on the trees in relation to the site of implan- 
tation. Studies with radioactive R-6200 demonstrated a 
high concentration of phosphorus -containing residues in 
the cotyledons of the cacao beans but these materials did 
not partition into chloroform and did not inhibit cholines- 
terase and therefore cannot be considered as hazardous 
residues. No off-flavors were detected in chocolate proc- 
essed from beans harvested from any of the systemic 
treatments but definite off-flavors were obtained when 
benzene hexachloride was used as a foliar spray. The in- 
secticidal efficiency of the systemics was not studied be- 
cause the insect population in the treated areas was not 
adequate for this purpose. 

Microfilm $2.00; Xerox $3.80. 69 pages. 
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THE ASSAY, EXTRACTION, AND 
CONCENTRATION OF THE MAMMOGENIC 
HORMONE OF THE ANTERIOR PITUITARY GLAND 


(L. C. Card No. Mic 58-5248) 


Henry Clarence Damm, Ph.D. 
University of Missouri, 1958 


Supervisor: C, W. Turner 


A review of the literature indicated that since the dis- 
covery of the necessity of the anterior pituitary gland for 
mammary giand growth, attempts have been made to iso- 
late an active fraction (mammogen) primarily responsible 
for this phenomena. While earlier work postulated the ex- 
istence of two different hormones, one responsible for duct 
growth and one for lobule-alveolar growth, evidence pre- 
sented more recently indicated that one hormone is respon- 
sible for both actions. 

The use of desoxyribosenucleic acid (DNA) as an index 
of mammary gland growth in the mouse was explored in 
order to develop an objective bioassay of mammary gland 
growth promoting substances. 

In a preliminary study it was observed that lyophiliza- 
tion and cold-acid extraction used in the preparation of tis- 
sues prior to DNA extraction could be omitted without sig- 
nificantly altering the determined DNA values. 

An investigation of amount of estrogen and progesterone, 
and length of time required to produce an utile “standard” 
log dose-mean response line for use in an assay procedure 
revealed that 0.75 micrograms of estradiol benzoate in- 
jected daily with graded levels of progesterone for ten 
days produced a good slope with small variance. 

Statistical procedures were described for the calcula- 
tion of relative potency and mean log relative potency of 
“unknown” substances compared against the “standard” 
DNA line. The relative mammogen potencies of several 
anterior pituitary preparations were subsequently deter- 
mined. Acetone dried anterior pituitary and initial extract 
of anterior pituitary were found to have approximately the 
same mammogen concentrations. Three lactogen prepara- 
tions assayed had mammogen concentrations slightly 
higher than the crude pituitary preparations. 

A method was described by which the lactogen/mam- 
mogen ratios of different pituitary preparations could be 
statistically compared. Marked differences in lactogen/ 
mammogen ratios between the preparations assayed for 
presence of both hormones were found. These observations 
are interpreted as indicating that lactogen per se is not 
identical with mammogen. — 

Using the assay procedure developed, it was found that 
the initial residue of anterior pituitary, left after quantita- 
tive extraction of the known pituitary hormones by a 56% 
ethanol and 4% butanol solution at pH 10 - 11.5, contained 
appreciable quantities of mammogenic hormone. This 
fraction was extracted with a monosodium -disodium phos- 
phate buffer solution at pH 7.4. The active factor precipi- 
tated along with the phosphate salt after addition of ethanol 
and butanol, and adjusting the pH to 12.0. The salt was 
removed by dialysis, during which the mammogenic hor- 
mone precipitated out of solution. The precipitate was sub- 
sequently acetone dried. 

The resulting light grey, amorphous powder was 223 
times more potent in promoting mammary gland growth 
than progesterone and contained negligible, if any, lacto- 





genic activity. A highly purified lactogenic preparation 
assayed for mammogenic activity at the same time was 
only 1.59 times as potent as progesterone. 

In addition to the six recognized anterior pituitary hor- 
mones which have been characterized biologically, evi- 
dence is presented indicating the presence of a mammo- 
genic hormone which is separate from the lactogenic 
hormone. Microfilm $2.00; Xerox $6.20. 127 pages. 


HYDROGENASE AND NITROGENASE IN 
NITROGEN FIXING ORGANISMS 


(L. C. Card No. Mic 58-5348) 


George Edward Hoch, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor R. H, Burris 


Studies in biological nitrogen fixation have been con- 
ducted with the anaerobic microorganism Clostridium 
pasteurianum and the aerobic microorganism Azotobacter 
vinelandii. Observations of small amounts of hydrogen 
gas in the atmospheres in which aerobic microorganisms 
had been growing with No as their sole source of nitrogen 
suggested that this Hz might be involved in nitrogen fixa- 
tion. However, low partial pressures of hydrogen had no 
pronounced effect on nitrogen fixation by C. pasteurianum 
or A. vinelandii. Higher partial pressures of hydrogen 
inhibited fixation by C. pasteurianum. 

Cell-free extracts of these two organisms have been 
prepared and have been examined for their ability to fix 
nitrogen. Tests of the effect of many added compounds on 
nitrogen fixation by these extracts and by intact cells has 
not revealed any which consistently enhance fixation. Cell- 
free preparations were made in various concentrations of 
sucrose and sodium chloride; the use of sodium chloride 
proved undesirable, but 5 or 10 per cent sucrose appeared 
to preserve the activity of the preparations better than 
lower or higher concentrations of sucrose. 

Cell-free extracts, devoid of viable cells as tested by 
bacteriological plate count, which catalyze the fixation of 
molecular nitrogen have been obtained from C. pasteuri- 
anum. These extracts are difficult to prepare consistently, 
and their production must be standardized further to make 
them suitable for routine use. 

The mass spectrometer was employed in a study of the 
relationship between hydrogenase activity and nitrogen 
fixation by detached leguminous root nodules. Freshly 
excised soybean nodules evolve hydrogen when placed in 
atmospheres containing oxygen. The rate of hydrogen 
evolution is decreased by molecular nitrogen, nitrous ox- 
ide and carbon monoxide. 

Data have been given which indicate that nodules will 
convert nitrous oxide to molecular nitrogen; the reaction 
rate is not influenced by the presence of oxygen or hy- 
drogen. 

When oxygen and deuterium are present in the gas 
phase, nodules evolve only mass 2 (HH). The addition of 
Nz to the atmosphere supports the evolution of HD by the 
nodules as the product of an exchange reaction, but the ad- 
dition of N2O, which is assimilated by the nodules at a 
rate at least equal to that of Nz, does not support the 
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production of HD. When Nez and N2O both are present ata 
partial pressure of 0.2 atm., no production of HD is ob- 
served. Microfilm $2.00; Xerox $4.00. 74 pages. 


NUTRITION AND SOFT TISSUE 
CALCIFICATION IN GUINEA PIGS 


(L. C. Card No.-Mic 58-5251) 


William Burton House, Ph.D. 
University of Missouri, 1958 


Supervisor: Boyd L, O’Dell 


A study was made of the effect of purified and natural 
feedstuff diets, having a high phosphorus content, upon 
mineralization of the soft tissues, wrist joint stiffness, 
growth rate and survival time of guinea pigs. A diet high 
in phosphorus is not well tolerated by the guinea pig. Min- 
eral deposits form in the soft tissues, especially in the 
foot pads, the blood inorganic phosphorus content is ele- 
vated, growth is severely retarded and the life span is 
shortened. The course of the calcinosis of the tissues was 
followed, by visual observations and by analysis of the 
blood, for its inorganic phosphorus content. Stiff wrists 
were detected by a standardized manual flexure of the joint. 
This series of symptoms has been regarded by some as an 
interrelated phenomena and has acquired the name “stiff - 
ness syndrome.” This investigation indicates that wrist 
stiffness is a separate syndrome and arises from a still 
unknown cause. The nutritional origin of calcinosis has 
been elucidated in part by this investigation, the experi- 
mental phase of which came to a close in 1952. 

The most severe instances of calcinosis occurred on 
rations that contained 1.7 percent phosphorus, 0.90 percent 
calcium, 0.04 percent magnesium and 0.41 percent potas - 
sium. When the rations were changed to contain approxi- 
mately 0.35 percent magnesium and 1.5 percent of potas- 
sium the damage to the animals was reduced remarkably. 
The blood inorganic phosphorus was reduced to normal 
and the animals responded with a near normal growth rate. 

Fresh and dehydrated spinach prevented calcareous 
deposits in the tissues of guinea pigs fed on high phosphorus 
diets. Even more remarkable, fresh spinach would cure 
guinea pigs so afflicted with gross deposits that they were 
near death. The mineral constituents of spinach probably 
accounted for its ameliorating effect. Spinach has a high 
content of magnesium and potassium. 

Wrist stiffness has been observed in guinea pigs fed 
purified and natural feedstuff diets that varied widely in 
mineral composition. Fresh turnips, carrots, cabbage, 
canned beans, canned tomatoes, fresh cane juice, grass 
juice concentrate, cane press juice, 4,6-cholestadiene-3- 
one, stigmasterol and cortisone were not effective in pre- 
venting stiffness of the wrist joints. Neither were these 
supplements effective as growth stimulants. 

A purified diet supplemented with gum arabic, magne- 
sium oxide and potassium acetate will support a growth 
rate equal to the best combination of dehydrated natural 
feedstuffs devised in this laboratory. In contrast, a care- 
fully formulated diet of natural feedstuffs will support 
normal gestation and lactation and a high weaning percent- 
age; whereas, the purified diet is a failure in this respect. 

Microfilm $2.50; Xerox $8.80. 191 pages. 





STUDIES ON THE NATURE OF SUSCEPTIBILITY 
AND RESISTANCE TO WALKER-256 
CARCINOSARCOMA IN RATS 


(L. C. Card No. Mic 58-7069) 


Abbas Egqbal Kitabchi, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: A. J. Stanley 


Recent reports on the effects of adrenal steroids on 
heterologous tumor transplants in laboratory animals and 
the growing literature on the effects of these hormones on 
liver catalase levels point to a possible elaborate interre- 
lationship between adrenal steroids, liver catalase and 
tumorigenesis. 

Using the ascitic form of Walker-256 rat mammary 
carcinosarcoma, the systemic responses of mature and 
immature rats of both sexes were studied in regard to 
liver catalase activity and the weight of adrenals, spleen, 
and liver. The results are as follows: 

1. Liver catalase as determined by the perborate 
method of Feinstein was found to be decreased in tumor- 
bearing rats and in cortisone-treated animals. 

2. Adrenalectomized tumor-bearing rats showed the 
same degree of liver catalase depression as did the non- 
adrenalectomized tumor-inoculated animals when com - 
pared with that of controls. 

3. Cortisone administration to tumor-bearing animals 
caused no significant change in growth rate of the tumor as 
estimated by development of ascites. 

4. Liver weight was increased, to a small degree, in 
all animals inoculated with the tumor. The spleen weight 
was increased in all animals. Progressive increase in 
weight of adrenal glands bore a significant inverse rela- 
tionship to the liver catalase activity in mature tumor- 
bearing male rats. Foci of hematopoiesis were detected 
in liver, spleen and adrenal cortex of the tumor-bearing 
animals. 

5. A strain of colored rats was found by the author to 
be resistant to the nodular as well as ascitic type of 
Walker-256 carcinosarcoma. These animals were desig- 
nated OK-R (Oklahoma Resistant) and our findings from a 
study of the nature of this resistance were as follows: 

a. Injection of cortisone was found to decrease the 
liver catalase of the OK-R strain but did not alter the re- 
sistance of these animals to Walker-256 carcinosarcoma. 

b. Injection of a non-hormonal catalase depressant, 
cystine, did not decrease the liver catalase of the resist- 
ant OK-R or the susceptible albino strain. | 

6. The hypothesis that the reduction of liver catalase 
of the tumor-bearing rat is a primary effect of hormones 
of the adrenal glands is discussed in light of this work and 
that of others. 

7. It is concluded that liver catalase bears no direct 
relationship to tumorigenesis in the albino (susceptible) 
strain or to resistance in the OK-R (resistant) rats, and 
that cortisone, even though it markedly reduces liver cat- 
alase, has no effect on resistance in the OK-R strain. 

Microfilm $2.00; Xerox $4.20. 76 pages. 
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ON THE MODE OF ACTION OF THE 
ADRENAL CORTICAL HORMONES 
IN PROTEIN METABOLISM 


(L. C. Card No. Mic 58-7748) 


Arthur Lockwood Kretchmar, Ph.D. 
University of Michigan, 1958 


Although certain steroid hormones of the adrenal cor- 
tex are known to affect the protein metabolism of animals, 
the mode of action in this process is still not clear. Ex- 
periments relevant to this question were made on rats in- 
jected with hydrocortisone. Further evidence was obtained 
from a study of the nitrogen balance of a human subject 
given adrenocorticotrophin (ACTH). 

The rats were fasted, but not deprived of water, for 24 
hours before they were sacrificed by bleeding from the 
abdominal aorta. At intervals of 3, 6, 8, 12, or 24 hours 
before the animals were sacrificed, each was given a sub- 
cutaneous injection of either the hormone (usually 5 mg.) 
or the ethanol solution that served as vehicle for the hor- 
mone. Plasma and tissue samples were analyzed for alpha 
amino-nitrogen by the manometric procedure with ninhy- 
drin. 

The alpha amino-nitrogen in the plasma of rats given 
hydrocortisone was decreased in the animals sacrificed 6, 
8, 12, and 24 hours after injection, but no difference from 
controls was found at the 3 hour interval. The decrease 
was maximal (0.8 + 0.19 mg./100 ml.) 8 hours after hor- 
mone was injected and was only slight by 24 hours after 
treatment. 

The tissue measurements indicate that in contrast to 
muscle, which showed no change, the alpha amino-nitrogen 
levels in liver were increased 24 hours after treatment. 

Several factors, complicating the interpretation of the 
results, were encountered and investigated. Rats with enu- 
cleated adrenal glands were used in experiments which in- 
dicate that activity of the adrenal medulla can be a com- 
plicating factor in the changes that follow the injection of 
solutions into intact animals. Differences between male 
and several groups of female rats in response to hydro- 
cortisone led to the study of ovariectomized animals, and 
a decrease in alpha amino-nitrogen of plasma was noted 
after hormone treatment in these operated rats. 

A human subject, who was being studied because of a 
chronic hematologic disorder, was placed on a dietary 
regimen that provided 14 grams of protein nitrogen per 
day. The nitrogen balance was determined before and dur- 
ing ACTH therapy. A negative balance, which became 
maximal on the fifth day of treatment, was induced by this 
hormone. When 150 grams of purified casein was added 
to the diet, nitrogen balance was restored but when 150 
grams of carbohydrate was substituted for the casein the 
balance promptly reverted to negative. 

The results of the experiment with the human subject, 
as well as the more extensive data from experiments with 
rats, were discussed in relation to the question of mode of 
action. The findings are all compatible with the view that 
those adrenal hormones that stimulate the catabolism of 
protein act by intensifying the hepatic capture of amino 
acids. Microfilm $2.00; Xerox $5.20. 101 pages. 








CONGENITAL DEFECTS IN VITAMIN 
Bi2 DEFICIENT RATS 


(L. C. Card No. Mic 58-5255) 


Paul Medford Newberne, Ph.D. 
University of Missouri, 1958 


Supervisor: Boyd L, O’Dell 


Female albino rats, maintained on an all vegetable diet 
deficient in vitamin Bi2, produced offspring of which 10 
percent had hydrocephalus at birth. In the hydrocephalic 
brains the choroid plexus and ependyma were deranged 
and contained excess lipide. The neurons and glial cells 
of the brain showed degenerative changes, many of which 
were irreversible. The hydrocephalus appeared to occur 
as a result of constriction or closure of the cerebral aque- 
duct, resulting in increased pressure and fluid in the ven- 
tricular system. The aqueductal changes seemed to be due 
to a defect in the normal growth-arresting mechanism 
which resulted in continued growth of tissue of a near nor- 
mal character sufficient in amount to constrict or occlude 
the aqueduct. 

The adrenal glands of vitamin Bi2 deficient newborn 
rats showed degenerative changes in the zona arcuata and 
zona fasciculata. The tissues in these areas contained 
excess lipide. The lungs of vitamin Byi2 deficient animals 
were grossly immature and showed poor differentiation 
into air spaces. The livers of these animals were con- 
gested, due to vascular blocks, and showed excessive lip- 
ide deposition and decreased hemopoietic activity. 

Bone formation in the vitamin Bi2 deficient newborn 
rat was retarded due to reduced osteoblastic activity and 
the marrow contained increased numbers of immature 
hemopoietic elements. 

There was an increase in the number of Schwann cells 
in the deficient animal and the peripheral nerve fibers 
were not myelinated. Motor neurons of the spinal cord had 
lost much of the Nissl substance and in many cells nuclear 
changes were also observed. 

There were alterations in the number of mitotic figures 
in the vitamin Bi2 deficient brain on the 16th day of gesta- 
tion. There was evidence of reduced cell division in the 
forebrain while the mid-brain and cerebral aqueductal 
areas showed an increase in the number of cells undergo- 
ing mitosis. These events resulted in an increase in tis- 
sue growth sufficient to constrict or occlude the cerebral 
aqueduct and thus to precipitate hydrocephalus. 

A number of conditions which subjected the developing 
embryo to stress resulted in brain damage. These in- 
cluded tying off the uterine arteries and injecting the dam 
with trypan blue dye at critical periods of organogenesis. 

The formed elements of the blood of vitamin Bi2 defi- 
cient newborn rats showed profound changes including 
anemia, leukopenia and granulocytopenia. The cyanide 
content of brain tissue was higher and the thiocyanate 
content lower in the deficient animals than in controls. 
Differences were less marked in the liver tissue. No dif- 
ferences were observed in the rate of anaerobic glycolysis 
of vitamin Biz deficient and control newborn rat liver and 
brain tissues. The addition of glutathione to the glycolyz- 
ing tissues had no effect on the rate of glycolysis. 

Microfilm $2.15; Xerox $7.60. 163 pages. 
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METABOLISM OF 2-PYRROLIDONE AND 
Y-AMINOBUTYRIC ACID BY 
PSEUDOMONAS AERUGINOSA 





(L. C. Card No. Mic 58-5694) 


Frederick F. Noe, Ph.D. 
Rutgers University, 1958 


Major Professor: Dr. Walter J. Nickerson 


The microbial degradation of 2-pyrrolidone was studied 
with a strain of Pseudomonas aeruginosa isolated from a 
soil enrichment medium that contained 2-pyrrolidone, glu- 
cose, and salts. The utilization of five-membered saturated 
heterocyclic ring compounds by this bacterium appeared to 
be limited to the compounds with configurations correspond- 
ing to proline, 2-pyrrolidone, and pyrrolidone carboxylic 
acid. The secondary nitrogen of 2-pyrrolidone is essential 
and substitution of this secondary hydrogen by a methyl, 
ethyl, or vinyl group results in compounds that are not 
utilized by the bacterium. 

Through employment of simultaneous adaptation experi- 
ments, ¥-aminobutyric acid was implicated as an interme- 
diate in the degradation of 2-pyrrolidone. Both y-amino- 
butyric acid and 2-pyrrolidone appeared to be attacked 
adaptively by the bacterium. Cells adapted to 2-pyrrolidone 
did not exhibit a lag when placed in a medium containing 
¥-aminobutyric acid, whereas cells adapted to ¥-amino- 
butyric acid showed lag when inoculated into a medium 
containing 2-pyrrolidone. Further evidence for the conver- 
sion of 2-pyrrolidone to Y-aminobutyric acid was obtained 
by the use of prolineless mutants of Escherichia coli. 

Cell-free preparations of the bacterium failed to carry 
out conversion of 2-pyrrolidone to ¥-aminobutyric acid, 
but a ¥-aminobutyric-glutamic transaminase was found in 
the preparations. Transaminase activity was followed by 
estimation of glutamic acid, which was determined by quan- 
titative paper chromatography. 

Formation of glutamic acid from Y-aminobutyric acid 
followed zero order kinetics, and from rate measurements, 
a pH optimum of 7.6 was determined. The enzyme failed 
to catalyze transamination between pyruvic or oxalacetic 
acid and ¥-aminobutyric acid, or between a-ketoglutarate 
and B-alanine, /-aminovaleric acid and €-aminocaproic 
acid. The enzyme did not appear, therefore, to be a gen- 
eral N-terminal amino acid transaminase. 

Dialysis of the crude extract resulted in decreased ac- 
tivity which was not restored by the addition of 100 yg 
pyridoxal phosphate to the system. Hydroxylamine inhib- 
ited the transamination reaction; this inhibition was not 
reversed with pyridoxal phosphate. Isoniazid did not in- 
hibit the cell-free transaminase, but 3 x 10-* M isoniazid 
inhibited cell growth of Pseudomonas aeruginosa by 50 per 
cent. The transaminase prepared from the isoniazid grown 
cells was stimulated by pyridoxal phosphate. Repeated 
precipitation of the transaminase by solid ammonium sul- 
fate at 60 per cent saturation resulted in an enzyme prepa- 
ration for which a pyridoxal phosphate requirement could 
be demonstrated. 

Microfilm $2.00; Xerox $6.00. 125 pages. 














STUDIES ON THE METABOLISM AND 
HYDROLYTIC DEGRADATION OF 
CERTAIN ORGANOPHOSPHATE INSECTICIDES 


(L. C. Card No. Mic 58-5368) 


Frederick William Plapp, Jr., Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor John E, Casida 


O,O-dialkyl O-aryl phosphorothioates are among the 
most effective organophosphate insecticides. The mam- 
malian toxicity of these insecticides varies from quite 
high to relatively low. Analytical. procedures involving ion 
exchange and paper chromatography were developed for 
use in studying the metabolism of compounds of this type. 
A detailed study was conducted on the metabolism of one 
compound used as an animal systemic insecticide and a 
comparative study was made on the metabolism of a se- 
ries of dialkyl aryl phosphorothioates. 

Many mono- and diesters of phosphoric and phosphoro- 
thioic acids were separated by ion exchange chromatogra- 
phy. Phosphoric, phosphorothioic, and mono- and dialkyl 
phosphoric acids were eluted from Dowex 1-X8 (anion ex- 
change resin, chloride form) with hydrochloric acid gradi- 
ents. Dialkyl phosphorothioic, dialkyl phosphorodithioic, 
monoalkyl monoaryl phosphoric, and monoalkyl monoaryl 
phosphorothioic acids were eluted using acid gradients 
with methanol and acetone as co-solvents. Paper chroma- 
tographic systems for separating these phosphoric acid 
derivatives are also described. 

The metabolism of the phosphorothioate insecticide 
Trolene (0,O-dimethyl O-(2,4,5-trichlorophenyl) phospho- 
rothioate), was studied using radiotracer and ion exchange 
and paper chromatographic techniques. Trolene was sus- 
ceptible to hydrolysis at either the aryl-phosphate or the 
alkyl-phosphate bond. Both sites of hydrolysis were dem- 
onstrated with alkali and bovine rumen juice and in rats, 
house flies, and a cow. The oxygen analog of Trolene un- 
derwent similar hydrolytic cleavage. A slower detoxica- 
tion and excretion of Trolene metabolites occurred with a 
cow compared to rats, but the same metabolic pathway 
was demonstrated for each. It was difficult to establish 
the metabolic pathway for phosphorothioate insecticides 
solely from characterization of excretory metabolites be- 
cause of an inability to ascertain whether oxidation or hy- 
drolysis was the primary site of attack. Trolene was se- 
creted in the milk of a treated cow and high residues were 
found in many tissues seven days after oral administration 
of 100 mg. per kg. 

Comparative studies were made on the in vivo and in 
vitro hydrolysis of a series of dialkyl aryl phosphorothio- 
ate insecticides including parathion, methyl parathion, 
Chlorthion, Am. Cyanamid 4124, Trolene, and Diazinon. 
The techniques used were similar to those employed in the 
study of the metabolism of Trolene. All compounds in- 
cluded in the study were found to be subject to hydrolytic 
attack at two sites on the molecule, the aryl-phosphate and 
the alkyl-phosphate bonds. Alkyl-phosphate hydrolysis 
was proportionately greater with the dimethyl phosphoro- 
thioates than with the diethyl phosphorothioates in rats and 
under the alkaline conditions employed. In rats it was 
found that the per cent of hydrolytic metabolites formed by 
cleavage of the alkyl-phosphate bond varied with the 
amount of insecticide administered, being greater at higher 
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dosages. Alkyl-phosphate hydrolysis appeared to be an 
alternate mechanism for detoxication in mammals when 

the dosage was too great to be metabolized through hydrol- 
ysis at the aryl-phosphate bond. It did not seem to bea 
major factor in the large toxicity differences among dialkyl 
aryl phosphorothioates with mammals. 

Very little alkyl-phosphate hydrolysis occurred in 
roaches with five of the six compounds studied. The lower 
alkyl-phosphate hydrolysis in roaches as compared with 
mammals may partially explain the lower relative toxicity 
of the dimethyl aryl phosphorothioates to mammals. Dif- 
ferences were noted in the rate of oxidation of the various 
hydrolytic metabolites between rats and cockroaches. 

Two forms of phosphorothioic acids were demonstrated 
by ion exchange chromatography. The primary derivative 
formed by degradation of organophosphate triesters was 
presumed to be the thionate isomer; that formed by syn- 
thesis of phosphorothioate diesters appeared to be the thi- 
olate isomer. Microfilm $2.00; Xerox $3.80. 69 pages. 


EFFECT OF METHIONINE ON THE 
BIOCHEMISTRY OF THE LIVER 


(L. C. Card No. Mic 58-5695) 


Leon Prosky, Ph.D. 
Rutgers University, 1958 


Major Professor: Dr. James B. Allison 


This investigation was designed to study in weanling 
rats: (a) The changes in protein efficiency of casein due 
to supplementation with methionine and other nitrogen 
sources. (b) The influence of the diet on the concentrations 
of protein, fat, and nucleic acids in the liver. (c) The in- 
corporation of S** from labeled methionine into the serum 
and liver proteins. (d) The specific effects of methionine 
and other supplements on the serum proteins. 

Weanling Sprague-Dawley and Wistar strain rats were 
fed the following synthetic diets for an eight week period: 
12% wheat gluten, 12% casein, and 12% casein diets supple- 
mented with 0.7% methionine, 0.7% glycocyamine, 1.28% 
glycine, 1.53% alanine, 1.95% ammonium citrate, 0.7% 
methionine plus 0.7% glycocyamine, 0.7% methionine plus 
1.28% glycine, 0.7% methionine plus 1.53% alanine, 0.7% 
methionine plus 1.95% ammonium citrate. The serum was 
analyzed for total protein and for radioactivity and was 
studied by paper electrophoresis. The livers were ana- 
lyzed for radioactivity, fat, protein, and nucleic acids. 

A working hypothesis was developed which-emphasized 
the dual role of methionine in protein anabolism, first as 
an essential amino acid in the structure of tissue proteins 
and second as a methylating agent, possibly contributing 
to energy requirements for synthesis. The role of methyl- 
ation in protein anabolism was studied through supplemen- 
tation with glycocyamine and glycine. 

When rats were fed the 12% casein diet supplemented 
with glycocyamine, glycine, or ammonium citrate, there 
was a decrease in the protein efficiency. This decrease 
was overcome by the addition of methionine to the respec- 
tive diets. The highest protein efficiency was found when 
the rats were fed the 12% casein diet supplemented with 
methionine. 





There was an increase in the total liver protein and a 
corresponding decrease in liver fat when the rats were 
fed the 12% casein diet supplemented with methionine. A 
slight decrease in liver protein and an increase in the per- 
centage of liver fat was found when the rats were fed the 
12% casein diet supplemented with glycocyamine. 

The incorporation of S*” from labeled methionine into 
liver protein was reduced when the animals were fed the 
12% casein diet supplemented with methionine and was re- 
duced further when the 12% casein diet was supplemented 
with methionine plus glycocyamine. The highest incorpo- 
ration of the tracer into liver protein was found in the 
rats fed the casein diet supplemented with glycocyamine. 
The possible interrelation between glycocyamine and pro- 
tein anabolism is discussed. 

When rats were fed the casein diet supplemented with 
methionine, the albumin/globulin ratio was raised demon- 
strating the specific effect of methionine upon albumin 
synthesis. 

There was a Significant decrease in the incorporation 
of S°*° from labeled methionine into the serum proteins of 
rats fed the 12% casein diet supplemented with methionine. 

The total liver ribonucleic acid phosphorus and desoxy - 
ribonucleic acid phosphorus was increased when the 12% 
casein diets were supplemented with methionine plus gly- 
cine and methionine plus glycocyamine. 

Microfilm $2.00; Xerox $5.00. 98 pages. 


A STUDY OF THE IN VITRO INFLUENCE OF 
STEROIDS ON UTERINE ENZYME 
ACTIVITY IN RATS 


(L. C. Card No. Mic 58-7071) 


Robert George Schoenfeld, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Arley T. Bever 


A method has been presented in this dissertation which 
indicates that estrogens are able to exert effects on sur- 
viving rat uterine tissue in vitro similar to the effects ob- 
served from the administration of estrogens to castrated 
rats. The effect of various non-estrogenic steroids and 
related compounds on lactic dehydrogenase and Beta- 
glucuronidase activity in surviving tissue was also studied. 
The activities of these two enzymes were increased to 
varying degrees over the control levels in estrogen- 
treated tissues. Under the conditions used, estriol gave 
more activity per microgram than did estradiol, estrone 
or estradiol benzoate. The rise and fall of lactic dehydro- 
genase activity in vitro paralleled that observed in vivo, _ 
but the actual increase was much higher in vivo. 

Changes were observed in the absorption spectra of 
estrogens incubated with surviving uterine tissues. These 
changes indicate an undetermined alteration of the steroid 
molecule during incubation. Estriol, which caused more 
enhancement of lactic dehydrogenase activity in surviving 
tissue, was shown to have its absorption spectrum altered 
to a greater extent than estrone or estradiol. In general, 
the degree of alteration of absorption spectra followed 
closely the degree of enzymatic stimulation by each es- 
trogen. 
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The ribonucleic acid and sulfhydryl group levels of 
estrogen-treated surviving tissues were shown to be in- 
creased to approximately the same extent as was enzyme 
activity. Again, the in vitro data paralleled that of in vivo 
studies. Since it is known that lactic dehydrogenase con- 
tains sulfhydryl groups and the number of these groups has 
been shown to increase with enzyme activity, this would 
Suggest that there may be an active formation of enzyme 
molecules in surviving tissue. The synthesis of new pro- 
tein is possibly mediated through an influence of estrogen 
on the content and composition of ribonucleic acid. 

Under the conditions used in this investigation, it ap- 
pears that intact tissue cells are necessary before any es- 
trogenic influence on enzyme activity is detectable. This 
is evidenced by comparing the data obtained from both 
homogenate and surviving tissue studies. 

Microfilm $2.00; Xerox $4.00. 71 pages. 


STUDIES ON THE INCORPORATION OF 
SELENIUM BY ESCHERICHIA COLI, AND THE 
IDENTIFICATION OF SELENOMETHIONINE AS 

A COMPONENT OF THE PROTEINS 


(L. C. Card No. Mic 58-5602) 


Trygve Whitman Tuve, Ph.D. 
Cornell University, 1958 





An extensive review of the literature on the biological 
importance of selenium is presented, with special empha- 
sis on the chemistry and metabolism of selenium com- 
pounds. The literature is discussed with particular regard 
to two general concepts of selenium toxicity: 1) the reac- 
tion of selenite with biologically essential sulfhydryl groups, 
resulting in the oxidation of the sulfhydryl groups and the 
concomitant deposition of elemental selenium, and 2) the 
biosynthesis of seleno analogues of the naturally occurring 
sulfur-containing organic compounds. Toxicity resulting 
from the second mechanism is a result of the substitution 
of these analogues in the sites at which the sulfur com- 
pounds normally function. The existence of a hitherto un- 
known and unnamed compound, selenosulfurcystine (cystine, 
in which one sulfur atom is replaced by a selenium atom), 
is postulated. The probability that this compound is a 
major product of the hydrolysis of a seleniferous protein 
containing seleno analogues of cysteine or cystine is dis- 
cussed. It is concluded that selenium follows metabolic 
pathways similar to those existing for sulfur, and that such 
a phenomenon is a general one. 

Numerous kinetic studies on the incorporation of trace 
quantities of radioselenium (supplied as selenite) by Es- 
cherichia coli are presented. The data show that the in- 
corporation of selenite by E. coli grown in a sulfur- 
deficient glucose-salts medium is proportional to bacterial 
dry weight increase during the two growth phases preced- 
ing and following sulfur depletion of the medium. The up- 
take of radioselenium increases considerably following 
sulfur depletion. Further experiments are described in 
which it is shown that, at constant sulfur concentration, 
the addition of radioselenite results in increased incorpor- 
ation of selenium by the bacteria. Furthermore, the addi- 
tion of sulfate at constant selenite concentration results in 
a decrease in the rate of selenium incorporation. Chlor- 








— 


amphenicol and 2,4-dinitrophenol stop both protein syn- 
thesis and selenium incorporation. The experiments de- 
scribed rule out the possibility that the observed incorpo- 
ration is due to adaptation, adsorption of selenite, or 
deposition of elemental selenium. The kinetic data are in- 
terpreted to mean that selenium is competitive with sulfur 
for the synthesis of cysteine and methionine and their se- 
leno analogues, and that these analogues are incorporated 
into proteins. 

Studies on the isolation of selenium compounds from 
seleniferous E. coli proteins are described. Employing 
radioactive selenium, enzymatic hydrolyses, ion-exchange 
methods, and paper chromatographic techniques, it is 
shown that at least two amphoteric compounds containing 
selenium can be isolated from protein hydrolysates. By 
the use of the chromatographic “fingerprint” method, se- 
lenomethionine was identified as a component of E. coli 


_ proteins when the bacteria were grown in the presence of 


low concentrations of selenite. The chromatographic, ion- 
exchange, and chemical properties of other selenium - 
containing compounds occurring in the bacterial proteins 
are described, as well as methods for the isolation of these 
compounds. The existence of selenocystine and/or seleno- 
sulfurcystine in protein hydrolysates is postulated. It is 
shown that amphoteric compounds having Rf’s similar to 
selenocystine and selenomethionine are not necessarily 
these analogues. It is noted that proteins precipitated with 
trichloroacetic acid in the presence of selenite will strongly 
absorb selenite. 

Studies on the uptake and incorporation of radioselenium 
(supplied as selenite) into the protein fractions of Chlo- 
rella are briefly described, and it is evident that this or - 
ganism also synthesizes selenium analogues of the sulfur - 
containing amino acids and incorporates these analogues 
into proteins. 

On the basis of the material presented, it is proposed 
that selenocysteine and selenomethionine may be present 
as naturally occurring constituents of proteins. 

Microfilm $2.00; Xerox $4.60. 90 pages. 
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THE REACTION BETWEEN RHODIUM(ID) 
AND TIN(II) IN IODIDE SOLUTION 


(L. C. Card No. Mic 58-7013) 


James Joseph Markham, Ph.D. 
University of Minnesota, 1958 


The object of this investigation was to study the reac- 
tion between rhodium (III) and tin(II) in iodide solution with 
special reference to the analytical application of this re- 
action for photometric determination of traces of rhodium. 

The absorption spectrum of a rhodium (III) perchlorate 
solution prepared by solution of the hydroxide in per- 
chloric acid varies with time. Rhodium/(III) is exten- 
sively hydrolyzed. Perchlorate does not show any 
tendency toward complex formation with rhodium(HI). The 
same is true of sulfate, at least up to a sulfate concentra- 
tion of four molar. 
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In chloride solution, rhodium (III) exists in various spe- 


cies depending on the chloride concentration of the solution. 


The formation and dissociation of these complexes is very 
slow at room temperature and even at 87°C a few days are 
required before equilibrium is attained. The highest com- 
plex, RhCle *, can exist only in solutions of high chloride 
ion concentration such as concentrated hydrochloric acid. 
Its apparent stability in other solutions is due to the slow- 
ness with which it dissociates into chloride ions and the 
lower chloro complexes of rhodium(II). 

Rhodium iodide is quite insoluble. Both cationic and 
anionic complexes of rhodium and iodide exist. In a solu- 
tion of ionic strength 3 M and a perchloric acid concentra- 
tion of 2 M the minimum solubility of rhodium iodide (3 X 
10-7 M) occurs between an iodide concentration of 0.1 to 
0.2 M. An iodide complex as high as RhI;-* exists. The 
formation of RhIs~* may be prevented by the large radius 
of the iodide ion. 

Under proper conditions, rhodium (II) and tin(II) react 
in acid iodide solution to produce species having an in- 
tense burgundy color, which may be made the basis of a 
trace determination of rhodium. The reaction is affected 
by the concentration of acid, iodide and tin(II). Stannous 
perchlorate used to investigate this reaction undergoes 
hydrolysis even in 2.0 M perchloric acid. After two days 
at room temperature a white precipitate forms. Heating 
in an ampoule at 110° C causes precipitation to occur in 
0.5-1 hour. Stannous iodide is virtually insoluble but its 
solubility increases at higher iodide concentrations be- 
cause of the formation of complex ions. Substitution of 
other reducing agents for tin(II) fails to produce the bur- 
gundy color with rhodium and iodide. 

A prereaction of rhodium(III) and iodide to form a cat- 
ionic rhodium(III) -iodide complex is a prerequisite for 
reaction with tin(II) to produce the burgundy color. Both 
electromigration and ion exchange studies indicate that the 
burgundy colored species is positively charged. Increas- 
ing the iodide concentration from 0.1 to 1.0 M converts the 
burgundy colored cation to a yellow-orange uncharged 
species. The burgundy colored species can be extracted 
from the aqueous layer into amyl acetate to give an 
orange-red color. 

The burgundy colored species cannot be isolated as a 
solid compound, but rhodium, tin and iodide are all neces- 
sary for its formation. Precipitation with hydroxide and 
spectrophotometric titrations indicate that the rhodium in 
the complex exists in an overall oxidation state of +2. Tin 
enters into the complex in various proportions as high as 
five tin atoms per atom of rhodium. The role of iodide in 
the complex is not clear but it possibly gives rise to 
bridged halogen complexes. 

Although more sensitive, the iodide method is more 
affected by the concentration of tin(II) which is a disadvan- 
tage of the iodide method. When higher sensitivity is re- 
quired the preferred method is a mixed chloride -iodide 
method which enables one to work at higher concentrations 
of tin(II) than in the iodide method. The system will then 
not be as greatly affected by a small change in the concen- 
tration of tin(II). The chloride-iodide method is three 
times as sensitive for rhodium as the simple stannous 
chloride method. 
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SOLUBILIZATION CHROMATOGRAPHY 
(L. C. Card No. Mic 58-5697) 


Joseph A. Sherma, Jr., Ph.D. 
Rutgers University, 1958 


Major Professor: Wm, Rieman III 


In this thesis, a technique of partition chromatography 
on ion-exchange resins has been developed by which or- 
ganic compounds of high molecular weight can be sepa- 
rated. The process is designated as solubilization chroma- 
tography. 

Solubilization chromatography grew out of the process 
of salting-out chromatography in which series of low mo- 
lecular weight organic solutes are fractionated by elution 
through columns of ion-exchange resin with aqueous solu- 
tions of salt as eluent. The solutes are separated because 
they are selectively salted-out from the aqueous phase into 
the resin phase. 

In solubilization chromatography, aqueous solutions of 
an organic compound are used to effect the separation of 
various solutes. Aqueous acetic acid was the eluent used 
to separate series of aliphatic alcohols (Cs to Cy), substi- 
tuted phenols, ethers (Cs to Ciz), saturated fatty acids 
(Ca to Cio), and substituted benzenes and naphthalenes. 
Aqueous methanol was the eluent in the separation of 
methyl ketones containing six to eleven carbon atoms. 

With the initial series (the alcohols), variables such as 
resin type, crosslinkage, and mesh size; flow rate of 
eluent; and sample size were studied and the results com- 
pared with those of salting-out chromatography. These 
elution variables were then held constant at their optimum 
values while the effect of the concentration of eluent 
(aqueous acetic acid) on the elution behavior of the alcohols 
was determined, From this elution data the conditions 
necessary to effect the separation of a synthetic mixture 
of 0.02 mmole each of the alcohols studied were calculated 
using the equations of the plate theory of Martin and Synge 
as modified by Beukenkamp, Rieman, and Lindenbaum. 

With the phenols, ethers, acids, and hydrocarbons, only 
the effect of acetic acid was studied so as to gather the 
elution data necessary to plan a separation of the solutes 
used, 

It was possible to analyze for small quantities of these 
compounds in effluent fractions containing acetic acid by 
use of a dichromate oxidation technique which spectropho- 
tometrically determines the amount of Cr(III) produced 
when sodium dichromate in sulfuric acid is added toa 
fraction containing an organic compound. Acetic acid does 
not reduce dichromate. 

With the ketones, other solubilizing agents in addition 
to acetic acid could be studied and it was decided that 
methanol was the best to use to effect the separation. The 
plate theory was again used to plan this separation. 

The ketones were determined in effluent fractions con- 
taining solvents other than acetic acid by use of a differ- 
ential pH method involving hydroxylamine hydrochloride 
reagent, 

It was found throughout this work that the theory and 
equations of salting-out chromatography did not govern 
solubilization chromatography. However, the empirical 
nature of the technique did not hamper its use as a power- 
ful separation tool. 

In an attempt to develop a method of salting-in 
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chromatography, which would follow the theory and equa- 
tions of salting-out chromatography, the elution behavior 
of three ketones was studied using a salting-in salt, tetra- 
ethylammonium bromide, as eluent. The process was 
found to be useless as a separation technique for organic 
solutes of high molecular weight. 

Microfilm $2.00; Xerox $6.80. 145 pages. 
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THE REACTIONS OF SOME METHYLENE 
DERIVATIVES WITH KETENE DIETHYLACETAL 


(L. C. Card No. Mic 58-5603) 


Phillip Gary Abend, Ph.D. 
University of Pittsburgh, 1958 


Supervisor: M. F. Dull 


An investigation has been conducted to determine 
whether certain methylene derivatives would react with 
ketene diethylacetal to yield the corresponding cyclopro- 
panone diethylketals. The methylene derivatives employed 
were diazomethane, phenyldiazomethane, ethyl diazoace- 
tate, and dibromocarbene. 

The reaction of a n-hexane solution of diazomethane 
with ketene diethylacetal in the presence of cuprous bro- 
mide at room temperature gave cyclopropanone diethyl- 
ketal. 

The reaction of phenyldiazomethane with ketene diethyl- 
acetal in the presence of cuprous bromide in refluxing n- 
hexane gave phenylcyclopropanone diethylketal, which was 
also prepared by the reaction of a n-hexane solution of di- 
azomethane with phenylketene diethylacetal in the presence 
of cuprous bromide at room temperature. 

The product of reaction of ethyl diazoacetate with ke- 
tene diethylacetal in the presence of cuprous bromide in 
refluxing n-hexane, and in the presence of copper powder 
in refluxing benzene, was carbethoxymethylketene diethyl- 
acetal instead of carbethoxycyclopropanone diethylketal. 

Dibromocarbene and ketene diethylacetal gave as iso- 
lated products ethyl bromide and ethyl a-bromoacrylate. 
The expected dibromocyclopropanone diethylketal, the 
precursor of the isolated products, was too unstable to be 
isolated under the conditions employed. 

Microfilm $2.00; Xerox $3.60. 64 pages. 


ELECTRON TRANSFER IN THE SYSTEM, 
TRIS(1,10-PHENANTHROLINE)COBALT (II) - 
TRIS(1,10-PHENANTHROLINE)COBALT (II) 


(L. C. Card No. Mic 58-5740) 
Bernard Ray Baker, Ph.D. 
Northwestern University, 1958 


The detailed kinetics of the electron transfer between 
the ions, Co(1,10-phenanthroline)§* and Co(1,10-phenan- 





throline)3* have been studied by means of an isotopic 
tracer technique using radioactive cobalt-60. The rate 
laws at 0°C are found to be: R = ki[Co(I)|[Co(t)|*” in 
0.1M KCI solution where k, = 1.6 (liter-mole~*-sec™)’/?: 
R = k2[Co(IM) |[Co(I1)| in 0.1M KNOs solution where kz = 5.4 
liter-mole~*-sec™* and R = k{Co(III)|[Co(II)| with no added 
electrolyte, where ks = 1.1 liter-mole~*-sec™’. Fora 
given set of concentrations of complex ions, R is 2 to 3 
times larger for NOs solutions than for Cl” solutions. 
This, and the fractional power dependence on cobalt(II) 
concentration in KCl solution is interpreted on the basis of 
an ion pair formed between Co(phen)3* and Cl-. 

The rate is shown to be the same in D20O solution as in 
water, but decreases in mixed acetone-water solutions with 
increasing concentration of acetone, reaching a limiting 
low rate of about one-third the aqueous value at a dielec- 
tric constant of 60 to 70. The initial decrease in rate is 
discussed in terms of the electron tunneling theory of elec- 
tron transfer, while the leveling effect is thought to be due 
to an ion pair formed between Co(phen)3~ and SOZ~.’ It is 
postulated that small anions like Cl inhibit the rate 
whereas large anions like SO{” catalyze the rate. 

The activation energy is found to be 17 2 5 KCal- 
mole~*-with an entropy of activation of +3 eu. This is 
noted to be similar in magnitude to that of the system, 
Cr(aq)°*- Cr(aq)?*, and the results are discussed in terms 
of the formal similarity in electron configuration between 
the ions of the two systems. The large rate for the cobalt 
system as compared with the small rate in the chromium 
system is thought to be due to a high probability of trans- 
fer through the conjugated 1,10-phenanthroline ligand sys- 
tem of the cobalt ions. The results are also compared 
with other cobalt(II)-cobalt(III) and iron(II)-iron(II) sys- 
tems. 

In addition, preliminary results were obtained with the 
analogous 2,2'-bipyridine and 2,2',2" -tripyridine complex 
ions. The rate in the bipyridine system is 1 to 3 times 
faster than the phenanthroline system, but the results are 
not reproducible. The rate in the tripyridine system with 
no added electrolyte is 12.2 liter-mole *-sec.~* at 0°C. 
The increase in rate over the phenanthroline system can 
be explained by the higher ligand field strength of the tri- 
pyridine ligand as compared to phenanthroline. 
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REARRANGEMENTS OF 
a-HALOGENATED ETHERS 


(L. C. Card No. Mic 58-5742) 


Daniel Richard Berger, Ph.D. 
Northwestern University, 1958 


Supervisor: R. K. Summerbell 


The 1,3-migration of halogen atoms across an ether 
bond has been studied, the investigation being concerned 
primarily with some halogen derivatives of p-dioxane. 

The compound previously reported to be 2,2,3,3-tetra- 
chloro-p-dioxane has been shown to be (2-chloroethoxy) - 
dichloroacetyl chloride. The tetrachlorodioxane has been 
independently prepared, and undergoes a thermal rear - 
rangement, involving the shift of an a-halogen atom across 
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the ether bond, to give the acid chloride. The latter, upon 
being heated to a higher temperature than is required for 

the first shift, undergoes an additional halogen migration 

to give oxalyl chloride and ethylene chloride. 

Halogenation of cis- or trans-2,3-diphenyl-p-dioxane 
gives high yields of benzil. The reaction has been shown 
to involve the formation of 2,3-dihalo-2,3-diphenyl-p- 
dioxane as an intermediate, which rearranges to benzil and 
ethylene halide. Addition of chlorine to 2,3-diphenyl-p- 
dioxene gives the isolable 2,3-dichloro-2,3-diphenyl-p- 
dioxane, which is also obtained, in solution, upon chlorina- 
tion of cis- or trans-2,3 -diphenyl-p- dioxane. The dichloro- 
diphenyl-p -dioxane, upon pyrolysis, gives quantitative 
yields of benzil and ethylene chloride. 

The rearrangement has also been observed with several 
related compounds, 2,3-dibromo-2,3-dichloro-p-dioxane 
and heptachloro-p-dioxane. In contrast, 2,2-dichloro-p- 
dioxane eliminates hydrogen chloride in preference to the 
rearrangement, and 2,2,3-trichloro-p-dioxane dispropor- 
tionates to give, among other things, oxalyl chloride and 
ethylene chloride, the products expected from 2,2,3,3- 
tetrachloro-p-dioxane. 

2,3-Diphenyl-p-dioxene has been prepared for the first 
time. Reaction of benzoin with ethylene glycol in the pres- 
ence of acid gives benzoin ethylene ketal [2-phenyl-2-(a- 
hydroxybenzyl)-1,3-dioxolane], the structure of which has 
been proved. Heating the ketal with acid at a higher tem- 
perature than is required for its formation causes a rear- 
rangement, with loss of water, to give 2,3-diphenyl-p- 
dioxene. The dioxene can also be prepared from benzoin 
in ethylene glycol solution, without isolation of the inter- 
mediate ketal. 

Catalytic reduction of 2,3-diphenyl-p-dioxene gives a 
95% yield of the isomer of 2,3-diphenyl-p-dioxane melting 
at 136°; reduction of the dioxene with sodium and 2-pentanol 
gives a 34% yield of the 136° isomer and an 18% yield of 
the 48° isomer of 2,3-diphenyl-p-dioxane. Therefore the 
cis configuration must be assigned to the 136° isomer and 
the trans configuration to the 48° isomer. This assignment 
is opposite to that recently proposed elsewhere. 

A by-product in the preparation of benzoin ethylene 
ketal is tetraphenylfuran. Evidence is presented to suggest 
that the furan is formed from benzoin through an interme- 
diate, tetraphenyl-p-dioxadiene. The dioxadiene is reduced 
to the furan by more benzoin, which in turn is oxidized to 
benzil. 

Pyrolysis of tetraphenyl-p-dioxadiene leads to a rear- 
rangement product, 2,2,3,4-tetraphenyl-3-buteno-4-lactone. 
Similarities in the chemistry of the dioxadiene and cis - 
dibenzoylstilbene, which also gives the above lactone on 
pyrolysis, are discussed. 
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THE REACTION OF UNSYMMETRICALLY 
SUBSTITUTED-1,3-DIPHENY L-2-PROPANONES 
WITH o-PHENY LENEDIAMINE 


(L. C. Card No. Mic 58-7690) 


Kenneth Leo Burgess, Ph.D. 
University of Michigan, 1957 


This research program was undertaken in an attempt to 
clarify some of the unknown aspects of the carbon-carbon 
bond cleavage that occurs when a benzimidazole is pre- 
pared by the reaction of o-phenylenediamine and a ketone, 
or by the decomposition of a benzimidazoline. In this work 
a series of unsymmetrically substituted-1,3-diphenyl-2- 
propanones was used. The substituents in the ketones 
would have a direct effect on the carbon-carbon bond 
cleavage and by allowing these compounds to react with o- 
phenylenediamine and analyzing the reaction products it | 
was possible to determine this effect. 

The ketones were prepared by the reaction of benzyl- 
cadmium chloride with substituted phenylacetyl chlorides. 
Pure substituted phenylacetic acids were prepared and the 
substituted phenylacetyl chlorides were obtained from 
these acids by allowing the acid to react with pure thionyl 
chloride. 

When o-phenylenediamine and a substituted-1,3-di- 
phenyl-2-propanone were mixed and heated to 150° or 190°, 
with or without acid catalyst, the product was a mixture of 
2-benzyl- and 2-substituted-benzylbenzimidazole, toluene 
and substituted toluene. The toluene and substituted toluene 
fractions were distilled off and analyzed with a gas chroma- 
tography apparatus. 

Benzylcadmium chloride that had been enriched with 
carbon-13 was used to prepare two ketones. The product 
from the reaction of these materials with o-phenylenedia- 
mine was analyzed by using the gas chromatography appa- 
ratus, and by oxidizing a portion of the sample to carbon 
dioxide and, after purification, determining the ratio of 
mass 45 to mass 44 in the carbon dioxide sample with a 
mass spectrometer. The two analytical methods gave good 
agreement. 

The results of the reactions indicate that the increasing 
order of the effect of the substituents on the ease of cleav- 
ave of the carbon-carbon bond are; p-fluoro < m-fluoro, 
p-methyl, m-methyl, p-methoxy, m- -methoxy <p- -chloro < 
m-chloro, p-methoxy with acid, p-methylmercapto <p- 
methylmercapto with acid. It can be seen that a meta halo- 
gen substituent appears to have a greater effect than a para 
halogen substituent while this difference in the effect of the 
meta and para group is not noted with the other ketones. A 
catalytic amount of acid changes the ratio of the reaction 
products when the substituent is either p-methoxy or the 
p-methylmercapto group. Acid does not affect the reaction 
in any of the other cases investigated. There was no in- 
stance where the reaction product contained more than 50 
mole per cent toluene. 

It appears that the carbon-carbon bond cleavage could 
go by a homolytic fission of the free molecule, the conju- 
gate base, or the conjugate acid. In some cases the con- 
jugate base undergoes fission more easily than the free 
molecule, hence basic catalysis has been observed, The 
reaction does not follow Hammett’s sigma rho equation, 
and it does not appear to be controlled by steric factors. 

Microfilm $2.00; Xerox $5.80. 120 pages. 
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THE REACTION OF PHENYLMAGNESIUM 
BROMIDE WITH ORTHO AND PARA 
NITROSO AND PHENYLAZO PHENOLS 


(L. C. Card No. Mic 58-7002) 


Bernard Gonzales Carbajal III, Ph.D. 
University of Minnesota, 1958 


Adviser: C, F, Koelsch 


Nitrosophenols and phenylazophenols are tautomeric 
with the corresponding quinone-mono-oximes and quinone- 
mono-phenylhydrazones. Three possible points of attack 
are available to a Grignard reagent in each of the tauto- 
meric systems, the carbonyl group, the carbon double bond 
nitrogen in the oxime or phenylhydrazone, and the nitroso 
or azo linkage. Under the conditions employed in this 
study, refluxing diethyl ether and excess Grignard reagent, 
phenylmagnesium bromide added only to the carbonyl func- 
tion in the quinoidal tautomers. 

1-Nitroso-2-naphthol (I) reacted with phenylmagnesium 
bromide in ether to yield the oxime of 2-phenyl-2-hydroxy- 
1-keto-1,2-dihydronaphthalene (II, m.p. 159-161° dec.). 
Reductive dehydration of II with hydriodic acid in glacial 
acetic acid, followed by neutralization with sodium hydrox- 
ide yielded 2-phenyl-1-naphthylamine (III, m.p. 105.5- 
106.5°). The amine was identified by conversion to the hy- 
drochloride and N-acetyl derivatives. 

2-Nitroso-1-naphthol (IV) reacted with phenylmagne- 
sium bromide in ether to yield the oxime of 1-phenyl-1- 
hydroxy -2-keto-1,2-dihydronaphthalene (V) as a viscous 
purple-black oil (impure). Reductive dehydration of V with 
hydriodic acid in glacial acetic acid, followed by neutrali- 
zation with sodium hydroxide yielded 1-pheny1l-2-naphthyl- 
amine (VI, m.p. 93-94°). The amine was identified by con- 
version to the hydrochloride, N-formyl, N-acetyl, and N, 
N-diacetyl derivatives. , 

4-Nitroso-1-naphthol (VII) reacted with phenylmagne- 
sium bromide to yield an intractable blue oil (VII). At- 
tempts to identify or purify the blue oil (VII) failed to 
yield any useable products. 

10-Nitroso-9-phenanthrol (IX) reacted with phenylmag- 
nesium bromide in ether to yield the oxime of 9-phenyl1-9- 
hydroxy-9,10-dihydro-10-phenanthrone (X, m.p. 153-156°, 
(1,2). Lithium aluminum hydride reduction of X yielded 
10-amino-9-phenyl-9-hydroxy-9,10-dihydrophenanthrene 
(XI, m.p. 172-175°). Dehydration of XI with hot dilute aque- 
ous hydrochloric acid, followed by neutralization yielded 
10-phenyl-9-phenanthrylamine (XII, m.p. 158-160.5°). Re- 
ductive dehydration of X with hydriodic acid in glacial 
acetic acid, followed by neutralization with sodium hydrox- 
ide yielded 10-phenyl-9-phenanthrylamine (XII). XII was 
also prepared from 10-phenyl-9-phenanthrol by a modified 
Bucherer reaction (3). 

1-Phenylazo-2-naphthol (XIII) reacted with phenylmag- 
nesium bromide to yield a red oil (XIV), presumably 2- 
phenyl-1-phenylazonaphthalene. Reductive acetylation of 
XIV with zinc, acetic acid and acetic anhydride yielded N- 
(p-diacetimidopheny]l) -N-acetyl-2-phenyl-1-naphthylamine 
(XV, m.p. 230-232°). Recrystallization of XV from benzene 
produced crystals containing one mole of benzene of crys- 
tallization (XVI, m.p. 133-134.5°). Hydrolysis of XV in 
either ethanolic hydrochloric acid or ethanolic sodium hy- 
droxide yielded N-(p-aminopheny]l) -N-acetyl-2-phenyl-1- 
naphthylamine (XVII, m.p. 256-261°). Hydrolysis of XV in 





50% sulfuric acid followed by oxidation with iron (III) sul- 
fate yielded only tars and none of the expected benzoqui- 
none. 

4-Phenylazo-1-naphthol (XVIII) reacted with phenylmag- 
nesium bromide in ether to yield an impure adduct (XIX). 
Various oxidative methods including air oxidation in aque- 
ous ethanol and chromic acid oxidation in acetic acid con- 
verted XIX into 2-phenyl-1,4-naphthoquinone (XX, m.p. 
108-110°). Authentic 2-phenyl-1,4-naphthoquinone was 
prepared by chromic acid oxidation of 2-phenylnaphthalene. 

10-Phenylazo-9-phenanthrol (XXI) reacted with phenyl- 
magnesium bromide in ether to yield the phenylhydrazone 
of 9-pheny1-9-hydroxy -9,10-dihydro-10-phenanthrone 
(XXII, m.p. 173.5-175°). 9-Phenyl-10-phenylazophenan - 
threne (XXIII, m.p. 153.5-155°) was prepared bythe acid cat- 
alysed dehydration of XXII. XXIII was also prepared by 
chromatography of XXII over alumina. Reductive cleavage 
of the nitrogen to nitrogen bond in either XXII or XXIII 
with hydriodic acid in acetic acid, followed by neutraliza- 
tion of the acid with sodium hydroxide yielded 10-phenyl- 
9-phenanthrylamine (XII). Authentic 10-phenyl-9-phenyl- 
azophenanthrene (XXIII) was prepared by the condensation 
of XII with nitrosobenzene in acetic acid. 
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AN INFRARED SPECTROSCOPIC INVESTIGATION 
OF INTRAMOLECULAR HYDROGEN BONDING 
IN DIAROY LMETHANES 
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Howard University, 1958 
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Conflicting views have been expressed in the literature 
concerning the presence of chelated enol structures in 
enolizable 1,3-dicarbonyl compounds. Evidence in support 
of the intramolecular hydrogen bond structure has been 
negative in nature, having been gained from abnormal 
chemical and physical properties of this type of compound. 
Moreover, only one extended study of the group of 1,3- 
dicarbonyl compounds known as diaroylmethanes has been 
previously reported. The authors of that report were un- 
able to observe any direct evidence to support the concept 
of chelated structure due to hydrogen bonding. Because of 
the lack of direct evidence for chelation, and because of 
the limited study of diaroylmethanes, a reexamination of 
these substances was deemed desirable. 

Eight known diaroylmethanes were synthesized and 
subjected to deuterium exchange at the methylenic carbon 
atom. The ordinary compounds and their deuteriated 
products were then examined by means of a Perxin-Elmer, 
Model 21, double beam spectrophotometer from 2-13 
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microns. In addition the infrared spectra were obtained 
for the ordinary and deuteriated forms of an enolic alpha- 
diketone, and for the ordinary deuteriated forms of the 
benzoate ester of the simplest diaroylmethane, dibenzoyl- 
methane. 

The results of the investigation permit the following 
conclusions: 


1. Diaroylmethanes are chelated enol structures, but 
not completely so. 


. Assignment of absorption bands can be made for 
O-H, O-H...O (tentatively), O-D, and O-D...0O vi- 
brations. 


O-H 2.84-2.89 microns 
O-H...O 3.84 microns 
O-D 3.74-3.76 microns 


O-D...0O 4.6-4.8 microns 


. The enolic alpha-diketone does not possess a che- 
lated structure. 


. The O-D...QO bond is considerably weaker than the 
O-H...O bond in diaroylmethanes. 


Based upon the accepted resonance structures first 
suggested by Rasmussen and coworkers, and upon the view 
that this resonance would increase the tendency of the 
enolic hydrogen atom to undergo tautomeric shift through 
the path of the hydrogen bond, a possible explanation is 
presented to account for the diminished strength of the 
O-D...QObond. The view is expressed that the heavier 
deuterium atom would be less able to undergo the same 
type of shift. Microfilm $2.00; Xerox $3.00. 58 pages. 


SOME REACTIONS OF COUMARANS 
(L. C. Card No. Mic 58-5749) 


Rostyslaw Dowbenko, Ph.D. 
Northwestern University, 1958 


A number of alkyl substituted coumarans have been ni- 
trated to give dinitro coumarans. A phenyl substituted 
coumaran yielded a trinitro compound. The structure of 
the dinitro compounds was shown to be that of 5,7-dinitro- 
coumarans by degradation of the nitration product of 2- 
methylcoumaran which, on treatment with N-bromosuccin- 
imide and dimethylaniline, yielded 5,7-dinitro-2-methyl- 
coumaron, Oxidation of the latter with permanganate gave 
rise to the known 3,5-dinitro-2-hydroxybenzoic acid. In 
connection with the degradative studies it was found that 
2,2-dimethylcoumaran was readily oxidized with alkaline 
potassium permanganate and gave an acidic compound 
melting at 129° whose structure was discussed. The di- 
nitrocoumarans were found to be suitable for characteriza- 
tion and identification of liquid coumarans since all of them 
were crystalline solids. 

The reaction of 2,2-dimethylcoumaran with N-bromo- 
succinimide yielded a highly reactive 3-bromo-2,2- 
dimethylcoumaran. Its structure was proved by conversion 
to a bright-red 2,2-dimethyl-3-coumaranone 2,4-dinitro- 
phenylhydrazone via the acetate, the alcohol and the ketone, 





and through its reaction with methylmagnesium iodide 
which yielded the known 2,2,3-trimethylcoumaran. 

With zinc dust in a benzene solution or on standing at 
room temperature for long periods of time 3-bromo-2,2- 
dimethylcoumaran yielded a polymer, believed to be a 
polycoumaranyl, with elimination of hydrogen bromide. 
With sodium in ether solution 3-bromo-2,2-dimethylcou- 
maran gave a low yield of 2-isobutenylphenol. With mag- 
nesium or with zinc it gave a coupling product, 2,2,2',2'- 
tetramethyl-3,3'-bicoumaranyl, and an additional compound 
melting at 98° whose structure was discussed but not 
proved with any finality. Methylmagnesium iodide reaction 
with 3-bromo-2,2-dimethylcoumaran yielded products 
composed mainly of the alkylation product, or 2,2,3-tri- 
methylcoumaran. The comparable reaction with phenyl- 
magnesium bromide gave the arylation product 2,2-di- 
methyl-3-phenylcoumaran exclusively. The latter was 
synthesized from 3-phenyl-2-coumaranone by addition of 
methylmagnesium iodide and subsequent ring closure of 
the resulting phenol. The reaction of 3-bromo-2,2-di- 
methylcoumaran with Grignard reagents furnishes a con- 
venient method of preparation of 2,2,3-trisubstituted cou- 
marans from 2,2-disubstituted compounds. 
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THE PREPARATION OF 
SOME FLUOROPHENAZINES 


(L. C. Card No. Mic 58-5942) 
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Supervisor: Arthur Roe 


The following new fluorophenazines were prepared from 
the appropriately substituted 2-nitrodiphenylamines and 
N-(2-nitrophenyl)-naphthylamines by heating with ferrous 
oxalate dihydrate at 275-300° (granulated lead was used in 
the reaction mixture for more even heat distribution): 1, 
3-difluorophenazine, 1,8-difluorophenazine, 2,7-difluoro- 
phenazine, 2,8-difluorophenazine, 1,3,7-trifluorophenazine, 
1,3,8-trifluorophenazine, 1,3,6,8-tetrafluorophenazine, 8- 
chloro-1-fluorophenazine, 7-chloro-2-fluorophenazine, 8- 
chloro-2-fluorophenazine, 9-fluorobenzo(a)phenazine, and 
10 -fluorobenzo(a)phenazine. 

The following fluorophenazines were not obtained by 
the ring closure of the appropriately substituted 2-nitro- 
diphenylamines because of the displacement of a fluorine 
atom or a methoxy group during the reaction: 1,4-difluoro- 
phenazine, 1,4,7-trifluorophenazine, and 8-chloro-1-fluoro- 
4-methoxyphenazine. 

1-Fluorophenazine and 2-fluorophenazine, which have 
been previously synthesized by other workers, have been 
prepared by new methods. 

The infrared spectra of the fluorophenazines prepared 
in this research are recorded. Upon careful examination 
of the spectra, it was found that no positive correlation 
could be made between the location of the absorption peaks 
and the relative positions of substituents on a benzene ring 
if phenazine was assumed in the consideration to be formed 
of two orthodisubstituted benzene rings. 

A mechanism is proposed accounting for the displacement 
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of certain groups from the 2' position of substituted 2- 
nitrodiphenylamines in the formation from them of phena- 
zines. 

Other new compounds prepared during the course of 
this research are: 2'-fluoro-2-nitrodiphenylamine, 2',4'- 
difluoro-2-nitrodiphenylamine, 2',5'-difluoro-2-nitrodi- 
phenylamine, 3',4-difluoro-2-nitrodiphenylamine, 3',5'- 
difluoro-2-nitrodiphenylamine, 4,4'-difluoro-2-nitrodi- 
phenylamine, 4,6-difluoro-2-nitrodiphenylamine, 2',4,5'- 
trifluoro-2-nitrodiphenylamine, 3',4,5'-trifluoro-2-nitro- 
diphenylamine, 4,4',6-trifluoro-2-nitrodiphenylamine, 3', 
4,5',6-tetrafluoro-2-nitrodiphenylamine, 4-chloro-3'- 
fluoro-2-nitrodiphenylamine, 4-chloro-4'-fluoro-2-nitro- 
diphenylamine, 4-chloro-5'-fluoro-2'-methoxy-2-nitrodi- 
phenylamine, N-(4-fluoro-2-nitropheny]l) -1-naphthylamine, 
N-(4-fluoro-2-nitrophenyl) -2-naphthylamine, 2 ,4-difluoro- 
bromobenzene, and 4-fluoroveratrole. 

Microfilm $2.00; Xerox $4.20. 80 pages. 


INVESTIGATION OF A POTENTIAL ROUTE FOR 
THE FORMATION OF FUSED SEVEN-MEMBERED 
RING COMPOUNDS AND A STUDY OF THE 
PYROLYSIS OF CARBONATE 
ESTERS OF 1,3-DIOLS 


(L. C. Card No. Mic 58-5890) 


Donald George Hummel, Ph.D. 
Kansas State College, 1958 


A study was made of the reaction between ethyl gluta- 
rate and a series of 1,2-dialkoxycarbonyl-cyclic compounds 
as a possible means of preparing fused seven-membered 
ring compounds. It has already been demonstrated, for 
example, that ethyl phthalate and ethyl glutarate react to 
form 5,9-diketo-6,8-diethoxycarbonylbenzsuberan. Three 
other diesters, 1,2-diethoxycarbonylcyclohexene, 1,2-di- 
ethoxycarbonylcyclopentene and 1,2-dimethoxycarbonyl- 
naphthalene were treated with ethyl glutarate in a similar 
manner, but no product was isolated containing the desired 
fused ring systems. 

To prepare 1,2-diethoxycarbonylcyclohexene, cyclohex- 
anone was condensed with ethyl oxalate and the resulting 
glyoxalate was decarbonylated to 2-ethoxycarbonylcyclo- 
hexanone. Hydrogen cyanide was added to this keto ester 
and the resulting cyanohydrin dehydrated and hydrolyzed to 
the diacid. The diacid was esterified with ethanol in tolu- 
ene in the presence of a small amount of acid. 

1,2-Diethoxycarbonylcyclopentene was prepared in an 
analogous manner from 2-ethoxycarbonylcyclopentanone 
which was prepared by the cyclization of ethyl adipate. 

The naphthalene derivative was prepared starting with 
naphthionic acid. Naphthionic acid was rearranged to 1- 
amino -2-naphthalenesulfonic acid and this in turn was 
converted to the 1-cyano-derivative through a Sandmeyer 
reaction. The resulting cyano sulfonic acid was converted 
to the 1,2-dinitrile by a pyrolysis in the presence of potas - 
sium ferrocyanide. From the dinitrile, the diester was 
obtained by hydrolysis to the diacid and esterification with 
diazomethane. , 

The pyrolysis of carbonate esters of 1,3-diols was in- 
vestigated as a possible general method for the synthesis 
of oxetanes. 

The carbonate esters of 1,2- and 1,3-diols have been 





shown by previous workers to undergo pyrolysis to cyclic 
ethers provided a hydroxymethyl group was present. In 
this work, the possibility of catalyzing the pyrolysis of the 
carbonate esters of 1,3-diols not containing hydroxymethyl 
groups was investigated. 

The pyrolysis of 5,5-diethyl-1,2-dioxan-2-one was 
studied in the presence of sixteen materials under consid- 
eration as possible catalysts. Successful results were ob- 
tained with potassium carbonate, sodium carbonate, sodium 
cyanide, calcium oxide, magnesium oxide, soda lime, so- 
dium methoxide and potassium hydroxide. Unsuccessful 
results were obtained with calcium carbonate, powdered 
soft glass, borax, quinoline, antipyrine, triethanolamine, 
guanidine carbonate and tetraethylammonium bromide. 

The yield, in the case of the potassium carbonate -catalyzed 
reaction, was 43 per cent. 

Six other esters, prepared from the diols by ester in- 
terchange with ethyl carbonate, were also pyrolyzed. 5,0- 
Dimethyl-1,3-dioxan-2-one gave the 3,3-dimethyl oxetane 
in 29 per cent yield. 1,3-Dioxan-2-one gave only allyl al- 
cohol; yield 60 per cent. 5-Ethyl-5-phenyl-1,3-dioxan-2- 
one gave a-ethyl-styrene. 4,4,6-Trimethyl-, 4-methyl- 
and 5 methyl-1,3-dioxan-2-one gave mixtures of the cor- 
responding allylic alcohols and oxetanes. In these last 
three cases cited, the gross yields were 45-60 per cent of 
which about 70-80 per cent appeared to be the allylic al- 
cohol, 

The alcohols were identified by their a-naphthylure- 
thanes. The urethane derivatives of 2-methyl-2-penten- 
4-ol and 2-methyl-2-propenol, previously unreported, were 
82.5-84° and 78-79° respectively. 

When the 5-position is dialkyl substituted, the corre- 
sponding oxetanes are obtained as the major product. How- 
ever, it appears that when hydrogen atoms are present on 
the 5- position of the dioxanone the reaction path to the 
allylic alcohols is favored. 

Microfilm $2.00; Xerox $4.60. 87 pages. 
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Toluene and a, a, a-3d toluene were deuterated in a 
homogenous trifluoroacetic acid and deuterium oxide me- 
dium. It was found that toluene exchanges ring hydrogens 
1.055 - 0.015 times as fast as a, a, a-3d-toluene. These 
results seem to indicate that hyperconjugation of a-hydro- 
gen atoms is important in exchange in trifluoroacetic acid. 

The ortho, meta, and para partial rate factors for tol- 
uene in trifluoroacetic acid exchange were determined. 
The following values were obtained: 


CH, 
268 
4.1 
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The value of the para/meta ratio seems to indicate that the 
attacking species in trifluoroacetic acid exchange is much 
more selective, as to position of attack, than the attacking 
species in nitration, but less selective than the one in 
bromination in acetic acid (1). 

The meta partial rate factors for other alkylbenzenes 
in trifluoroacetic acid exchange were determined. The 
following values were obtained: 


Ethylbenzene 1.7 
n-Propylbenzene 8.2 





s-Butylbenzene 9.7 
t-B 


utylbenzene 12.7 


n-Butylbenzene 7.2 


Hyperconjugative and steric effects should not be important 
in meta reactivity. Therefore, these values should be a 
measure of the inductive strength of the alkyl group. The 
values do increase in the order of expected inductive 
strength. 

Dedeuteration experiments in trifluoroacetic acid were 
carried out with the isomeric monodeuterotoluenes and 
monodeutero-t-butylbenzenes. It was found that the ortho 
compounds dedeuterated at the same rate, and that p-d-t- 
butylbenzene dedeuterated only about 2% faster than did p- 
d-toluene. With the meta compounds, however, m-d-t- 





butylbenzene dedeuterated 3.1 times as fast as m-d-toluene. 


These studies seem to indicate that the steric requirements 
are small in hydrogen exchange in trifluoroacetic acid, that 
the additional hyperconjugative effect of the methyl group 
is very nearly matched by the increased inductive strength 
of the t-butyl group, and that transition state stability plays 
a very important part in exchange in trifluoroacetic acid. 

A sample of 1,3-dimethyl-5-t-butylbenzene was deuter- 
ated moderately in trifluoroacetic acid and deuterium ox- 
ide. The distribution of deuterium in the ring was then 
determined, and the following percentages were obtained: 


(CHs)s3 
35.4% 35.4% 


H3C CH; 
29.2% 


This study indicates further that the steric requirements 
are low in this exchange. The positions ortho to the t- 
butyl group actually exchange more rapidly than does the 
position flanked by two methyl groups. It is possible that 
ground state field and mesomeric effects account for the 
greater reactivity of the positions adjacent to the t-butyl 
group. 7 

The reactivity of mesitylene and 1,3,5-tri-t-butylben- 
zene in hydrogen exchange was determined. In competitive 
deuteration mesitylene was more reactive by a factor of 
6.6. In dedeuteration experiments, the factor was 6.1. 
These studies seem to indicate that although the steric re- 
quirements in these exchanges are small, they are real. It 
is believed by the author that the difference in reactivity 
of mesitylene and 1,3,5-tri-t-butylbenzene in other elec- 
trophilic aromatic substitutions, if measured, would be 
considerably greater than the difference found in these 
studies. 
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REDUCTION OF ORGANIC COMPOUNDS 
WITH LITHIUM IN AMINE SOLVENTS 


(L. C. Card No. Mic 58-3172) 


Rogers F. Lambert, Ph.D. 
Purdue University, 1958 


Major Professor: Dr. R. A, Benkeser 


To demonstrate the usefulness of lithium-amine reduc- 
tions in preparing otherwise difficulty obtainable com - 
pounds ephedrine, Pervitin, and Vonedrine were reduced 
in methylamine. In each case the expected cyclohexene 
derivative was obtained as the major product. Ephedrine 
gave 13% 2-methylamino-1(1-cyclohexenyl)propane and 
30% tetrahydroephedrine. Pervitin formed 2-methylamino- 
1(1-cyclohexenyl)propane in 55% yield and Vonedrine gave 
a 55% yield of 1-methylamino-2(1-cyclohexenyl)propane. 

It was found that substituents such as nitro and amino 
groups on aromatic rings have a definite effect on the 
course of lithium -amine reductions. 

In methylamine, p-nitrotoluene formed p-toluidine with 
very little reduction of the aromatic ring occurring. In 
ethylamine yields of 18% trans 4-methylcyclohexylamine 
and 19% p-toluidine were obtained. 

Aromatic rings containing amino substituents were also 
often difficult to reduce. Aromatic amines which did re- 
duce formed saturated products rather than cyclohexenes. 

The reduction of N-methylaniline gave 27% conversion 
to N-methylcyclohexylamine. Reduction of the three iso- 
meric toluidines gave the corresponding methylcyclohexyl- 
amines, with the more stable methylcyclohexylamine iso- 
mer forming predominantly in each case. Thus p-toluidine 
gave trans 4-methylcyclohexylamine, m-toluidine gave cis 
3-methylcyclohexylamine, and o-toluidine gave trans 2- 
methylcyclohexylamine. 

Three of the six xylidines were reduced to the corre- 
sponding dimethylcyclohexylamines: In each case the main 
product was probably the most stable stereoisomer. The 
remaining three xylidines (the 2,3-, 3,5-, and 2,6-dimethyl- 
anilines) were found to reduce with difficulty. 

From the reduction of 1-aminonaphthalene 5,6,7,8- 
tetrahydro-1-aminonaphthalene was obtained in 75% yield. 
1-Naphthol gave an 80% yield of 5,6,7,8-tetrahydro-1 - 
naphthol. In both cases only the unsubstituted ring was 
reduced, Likewise the reduction of 2-phenyl-N-phenyl- 
ethylamine gave a 10% yield of 2(1-cyclohexenyl)N-cyclo- 
hexylethylamine and 46% 2(1-cyclohexenyl)N-phenylethyl- 
amine. The ring attached to the amino group thus showed 
resistance to reduction. 

Microfilm $2.05; Xerox $7.40. 156 pages. 











INTRAMOLECULAR ELIMINATION REACTIONS 
WITH XANTHATES AND SULFITES 


(L. C. Card No. Mic 58-5764) 
Phillip Sherwood Landis, Ph.D. 
Northwestern University, 1958 


Pyrolysis of the S-methyl xanthates of cis- and trans - 
2-p-tolylthiocyclohexanol followed the general rule of cis 
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elimination to give predominantly 3-p-tolylthio-1-cyclo- 
hexene and 1-p-tolylthiocyclohexene, respectively. How- 
ever, both cis- and trans-2-p-tolylsulfonylcyclohexyl S- 
methyl xanthate gave 1-p-tolylsulfonylcyclohexene on 
pyrolysis. The formation of 1-olefin from the cis isomer 
is the first recorded instance of a predominantly trans 
Chugaev elimination reaction. An ionic, dipolar interme- 
diate, stabilized by resonance, is suggested in a mechanis- 
tic interpretation of this reaction. 

The pyrolysis of methyl cis- and methyl trans -2-p- 
tolylsulfonylcyclohexyl sulfite gave the same product, 1-p- 
tolylsulfonylcyclohexene. This is analogous to the pyroly- 
Sis of the S-methyl xanthates and a similar mechanism is 
proposed, Pyrolysis of methyl cis- and methyl trans-2-p- 
tolylthiocyclohexyl sulfite followed cis elimination. More 
1-p-tolylthiocyclohexene was isolated from the cis methyl 
sulfite ester than from the cis S-methyl xanthate. This 
difference is believed to be due to an acid catalysed rear- 
rangement of initially formed 3-p-tolylthio-1-cyclohexene. 

In an open-chain system pyrolysis of the S-methyl 
xanthates of dl-threo- and dl-erythro-3 -p-tolylthio -2 -bu- 
tanols gave cis- and trans-2-p-tolylthio-2-butenes, respec- 
tively, by stereospecific cis elimination. In contrast, py- 
rolysis of the S-methyl xanthates of the sulfone analogs 
gave the same product, cis-2-p-tolylsulfonyl-2-butene. 
The formation of this thermodynamically stable isomer is 
interpreted in terms of a stepwise mechanism involving a 
dipolar intermediate which can undergo rotation prior to 
olefin formation. 

Xanthates of benzyl and anisyl alcohols pyrolyse at 
elevated temperatures giving stilbene and 4,4'-p-methoxy- 
stilbene. Pyrolysis of an equimolar mixture of these two 
xanthates gave three products, stilbene, 4-p-methoxystil- 
bene and 4,4'-p-methoxystilbene. A mechanism involving 
intermediate carbenes is suggested. 

Microfilm $2.00; Xerox $3.80. 68 pages. 




















FREE RADICAL PHENYLATION OF SOME 
MONOSUBSTITUTED BENZENES 


(L. C. Card No. Mic 58-7761) 


Patricia Ann McVeigh, Ph.D. 
University of Michigan, 1958 


Recent investigations of the free radical phenylation of 
monosubstituted benzenes have indicated that the orienta- 
tion of the substituents in the resulting substituted biphen- 
yls is usually predominently ortho and para, often with a 
large preponderance of the ortho isomer. Almost all sub- 
stituents increase the reactivity of the aromatic nucleus. 
Current theories utilize such concepts as resonance, steric 
hindrance, and the slight electrophilic character of the 
phenyl radical to explain the orientation and relative reac- 
tivity. The present work has attempted to further evaluate 
these concepts by the study of orientation and reactivity in 
the phenylation of methyl phenyl sulfide, methyl phenyl 
sulfoxide, methyl phenyl sulfone, acetophenone, and benzo- 
phenone, using either benzoyl peroxide or N-nitrosoacet- 
anilide as the source of the phenyl radicals. 

Decomposition of a small amount of the phenylating 
agent in a large excess of each aromatic compound was 
carried out by heating for several hours at 70-100°; similar 











decompositions were conducted using a large excess of an 
equimolar mixture of the aromatic compound and pyridine. 
In both cases, the biphenyl fractions were separated from 
the excess starting material, hydrolyzable substances, 
tars, and (in the case of the competitive experiments) 
phenylpyridines, and analyzed for ortho, meta, and para 
isomers by means of ultraviolet spectroscopy. The spec- 
tra of the three pure isomers required for each analysis 
were obtained on samples prepared by unambiguous meth- 
ods. Comparison of the weights of phenylpyridines and 
substituted biphenyls in competitive experiments yielded 
values for the relative rates of reaction for each compound 
studied. 

The orientation study yielded the following values for 
the ortho/meta/para ratios: methyl phenyl sulfide, 
54/19/27; methyl phenyl sulfoxide, 41/36/23; methyl 
phenyl sulfone, 28/49/23; acetophenone, 21/41/38; and 
benzophenone, 21/38/41. The trend observed in the sulfide- 
sulfoxide -sulfone series is believed to illustrate the de- 
creasing ability of the substituent to donate an electron to 
be paired with the odd electron of the intermediate complex, 
and an increase in steric hindrance. The unexpectedly low 
ortho/para and ortho/meta ratios of the ketones apparently 
meanthat there is less tendency toward stabilization of the 
intermediate complex by these unsaturated groups than by 
other unsaturated substituents, and alsothat steric hin- 
drance at the ortho position may be great. 

The isomer composition was found to be different, in 
all cases except methyl phenyl sulfide, in the biaryl frac- 
tions resulting from competitive reactions with pyridine: 
methyl phenyl sulfoxide, 48/29/23; acetophenone, 31/24/45; 
benzophenone, 44/27/29. The complete analysis of the bi- 
phenylyl methyl sulfones was hindered by an impurity, but 
there does appear to have been some change in this case 
also. These changes are nota result of differences in the 
work-up procedure, since an experiment where pyridine 
was added during the work-up of a benzophenone sample 
showed no change. It is believed that pyridine may form a 
complex with the substituent that enhances stabilization of 
the intermediate complexes which lead to ortho-para sub- 
stitution. A complexation of the phenyl radical with pyri- 
dine might also account for the increase in ortho substitu- 
tion. It was found that 2,6-lutidine did not affect the isomer 
ratio in the phenylation of benzophenone, a result which is 
compatible with the idea that the effect of pyridine rests on 
the ability of its nitrogen atom to associate with an elec- 
trophilic center. 

As a consequence of this influence of pyridine, the rel- 
ative rates for the above compounds are considered unre- 
liable; a total relative rate of 5.78 has been determined 
for methyl phenyl sulfide. 

Microfilm $2.05; Xerox $7.20. 154 pages. 
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B-DIETHYLAMINOETHYL ESTERS OF 
ALKOXY AND ALKOXYALKYLBENZOIC ACIDS 


(L. C. Card No. Mic 58-5254) 


Arthur Mendel, Ph.D. 
University of Missouri, 1958 
Supervisor: Norman Rabjohn 

The widely employed local anesthetic procaine, B- 
diethylaminoethyl p-aminobenzoate hydrochloride, exerts a 
relatively short period of activity, and many attempts to 
modify this compound have been described in the literature 
in hopes of obtaining more desirable local anesthetics. 

In this investigation, the B-diethylaminoethyl ester hy- 
drochlorides of 3,4,5-triethoxy-, tribenzyloxy-, and tri-n- 
propoxybenzoic acids, as well as the B-diethylaminoethyl 
ester hydrochlorides of the 3-methoxy-2,4,6-trimethyl-, 
3,9-dimethoxy -2,4,6-trimethyl-, 3-methoxy-2,4,5,6-tetra- 
methyl-, and 4-methoxy-2,3,5,6-tetramethylbenzoic acids 
have been prepared. 

Since considerable amounts of mesitol were needed in 
the present study, a number of syntheses were considered 
for obtaining this compound. However, none of these ap- 
peared to be practical, and accordingly a new synthesis was 
developed. p-Cresol was converted to 2,6-dimethylol-p- 
cresol which then was esterified with acetic anhydride. 
Hydrogenolysis of the resulting 2,6-di-(acetoxymethyl)-p- 
cresyl acetate followed by hydrolysis gave mesitolin 
yields of the order of 60-65%. 

Mesitol was transformed by a new and convenient 
method to mesorcinol. The former was esterified with 
acetic anhydride and nitrated. Reduction of the resulting 
3-nitromesityl acetate followed by hydrolysis led to the 
formation of 3-aminomesitol which was then diazotized and 
hydrolyzed to yield mesorcinol, 2,4,6-trimethylresorcinol. 

Some previously unknown compounds which were pre- 
pared during this investigation are the methyl ethers of 
durenol, isodurenol, mesorcinol, and their bromo deriva- 
tives. 

Efforts to acylate mesitol, mesorcinol, or their methyl 
ethers by the conventional Friedel-Crafts procedure were 
unsuccessful. The respective reactions of mesitol, and 
mesorcinol, with boron fluoride etherate and acetic anhy- 
dride, led to the formation of two new, uncharacterized 
materials. 

A relatively extensive investigation of the nuclear meth- 
ylation of resorcinol was carried out. Although it did not 
lead to a satisfactory method for preparing mesorcinol, it 
afforded a number of interesting compounds which are 
thought to be substituted tetrahydroxydiphenylmethanes. 

Microfilm $2.00; Xerox $5.60. 113 pages. 


1,5-DIARYL-2,3-PYRROLIDINEDIONES AND 
5-ARYL-3-ARYLAMINO-2(5H)-FURANONES 


(L. C. Card No. Mic 58-7769) 
Walter Leslie Meyer, Ph.D. 
University of Michigan, 1957 


1,5-Diaryl-2,3-pyrrolidinediones have been reported 
to be tautomeric with a-arylimino-8-benzylidenepropionic 





acids. In view of the unique nature of such a tautomerism 
and the scanty amount of structural information available 
concerning the pyrrolidinediones, it was desirable to prove 
the structure of the pyrrolidinediones and to determine the 
mechanism of this rearrangement if the structure were 
correct. In the event that the pyrrolidinediones were found 
to have a structure other than that assigned, their true 
formulation and the nature of their interconvertibility with 
the imino acids was required. 

By unequivocal synthesis of 1,5-diphenyl-2, 3-pyrroli- 
dinedione from 1,0-diphenyl-2-pyrrolidionone, it has been 
demonstrated that this is not the material so previously 
formulated. The synthesis proceeded via introduction of 
a 3-hydroxymethylene group into the pyrrolidinone, nitro- 
sation with cleavage of the formyl group to yield the oxime, 
melting point 230-231° with decomposition, reduction of 
this tothe amine, melting point 140.5-142.0°, deamination 
to the alcohol, melting point 148-150°, and oxidation to the 
2,3-pyrrolidinedione, melting point 162-163°. This com- 
pound was found to be identical with the previously uniden- 
tified product from thermal treatment of 1,5-diphenyl-4- 
carbethoxy -2,3-pyrrolidinedione, and distinctly different 
from the material formerly described as 1,5-diphenyl-2, 
3-pyrrolidinedione. 

Through synthesis of its dihydro reduction product, a- 
(p-anisylamino) - ¥-(p-anisyl)-%-butyrolactone (benzoyl de- 
rivative, melting point 164.5-165.6°, mixture melting point 
undepressed), the compound previously described as 1,5- 
di-(p-anisyl)-2,3-pyrrolidinedione has been shown to be 
5- (p- anisyl)-3- (p-anisylamino) - 2(5H)-furanone. Due to the 
great similarities in the properties of all reported 1,5- 
diaryl-2,3-pyrrolidinediones, it seems clear that this en- 
aminolactone structure applies to all reported compounds 
of the 2,3-pyrrolidinedione series which contain 1 and 5 
aromatic substituents and no other substitution, — 

The tautomerism between the enaminolactones and the 
imino acids is clearly an example of lacto-enoic tautomer - 
ism, facilitated by the participation of the free electron 
pair on the amino nitrogen atom. 

The structures of two of the three products of the re- 
action of 5-phenyl-3-anilino-2(5H)-furanone with phenyl- 
hydrazine have been reassigned. It appears that one of 
these, 1,5-diphenyl-2,3 -pyrrolidinedione -3-phenylhydra~ 
zone (monoethanolate, melting point 128-131° with decom- 
position), is reversibly interconvertible with benzylidene- 
pyruvanilide phenylhydrazone, an unprecedented tauto- 
merism. This is the only case of “lactam-enamide” 
tautomerism observed to the present time, although an- 
other is suspected in this system of compounds and others 
may be found in related systems. 

Microfilm $2.40; Xerox $8.40. 183 pages. 
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INVESTIGATION OF THE SOLVOLYSIS OF 
SUBSTITUTED 3,3,3-TRICHLORO-1- 
PROPENES BY THIOLS 


(L. C. Card No. Mic 58-5892) 


Louis Eugene Ott, Ph.D. 
Kansas State College, 1958 


An investigation was made of the solvolyses of 3,3,3- 
trichloro-1-propene and substituted 3,3,3-trichloro-1- 
propenes by a variety of thiols. 

Solvolysis of freshly-distilled 3,3,3-trichloro-1-propene 
by 2-mercaptobenzoic acid gave the normal solvolysis 
product, 2-(3,3-dichloro-2-propenylthio)benzoic acid (54%). 

Solvolysis of aged peroxide-containing 3,3,3-trichloro- 
1-propene by benzenethiol gave both a normal solvolysis 
product (36%) and an “abnormal” addition product, phenyl 
2,3,3-trichloropropyl sulfide (46%). 

The same type of reaction was studied, using 3,3,3- 
trichloro-2-methyl-1-propene and benzenethiol in relation 
to the effects of: (a) molar ratio of reactants, (b) added 
chloride ion, (c) an added diluent solvent, and (d) the re- 
activity of 3,3,3-trichloro-2-methyl-1l-propene versus its 
allylic isomer, 1,1,3-trichloro-2-methyl-l-propene. A 
temperature of 130° was used in all cases. A 1:1 ratio of 
halide to thiol gave a 67% yield of phenyl 3,3-dichloro-2- 
methyl-2-propenyl sulfide (I). A 2:1 ratio gave 88%. The 
concurrent rearrangement of 3,3,3-trichloro-2-methyl-1- 
propene to 1,1,3-trichloro-2-methyl-1-propene during the 
course of thiolysis was studied by adding chloride ion as 
0.28 molar tetramethylammonium chloride in the reaction 
mixture. The addition of chloride ion had no significant 
effect on the rate of solvolysis, the yield of the solvolysis 
product, or upon the amount of concurrent rearrangement. 
The yield of sulfide (I) was about the same, 70%, when N, 
N-dimethylformamide was used as a diluent. 

1,1,3-Trichloro-2-methyl-1-propene gave a 25% yield 
of sulfide (I) for a reaction time of 66 hours. This was 22 
times longer than the time required to form a 67% yield 
from the 3,3,3-trichloro isomer. 

3,3,3-Trichloro-2-methyl-1-propene was solvolyzed by 
a series of aliphatic and aromatic thiols. The following 
mixed 3,3-dichloro-2-methyl-2-propenyl sulfides were 
prepared: 4-chlorophenyl, 88%; 4-nitrophenyl, 65%- 4- 
tolyl, 78%; benzyl, 65%; pentyl, 73%; and t-amyl, 57% 
yield. 2-Mercaptobenzoic acid gave an 86% yield of 2-(3, 
3-dichloro-2 -methyl-2-propenylthio)benzoic acid. 

2-Phenylethanol was used to solvolyze the same halide 
and gave 37% of 2-phenylethyl 3,3 -dichloro-2-methyl-2- 
propenyl ether. The time required for this yield was three 
times as long as that required to give 73% of the sulfide 
from thiopentane. The allylic isomer, 1,1,3-trichloro-2- 
methyl-1-propene, gave a 16% yield of the above ether 
under comparable conditions. 

With a carboxyl group in the 1-position, as in 4,4,4- 
trichloro-2-butenoic acid, benzenethiol gave an oxidation- 
reduction reaction rather than solvolysis. The products 
were 4,4-dichloro-3-butenoic acid (40%) and diphenyl di- 
sulfide (65%) together with extensive side reactions of tar 
formation. 

With a methyl terminal to the double bond, as in 1,1,1- 
trichloro-2-butene, solvolysis occurred with both benzene- 
thiol and 2-mercaptobenzoic acid to give the normal prod- 
ucts in 20% yields. The methyl substitutent hindered 
solvolysis, requiring a much longer reaction period. A 





phenyl group terminal to the double bond as in 3,3,3-tri- 


chloro-1-phenyl-1-propene, caused a marked acceleration 


of thiolysis. With benzenethiol, solvolysis occurred at 
room temperature to give phenyl 3,3-dichloro-1-phenyl- 
2-propenyl sulfide in 80% yield. 2-Mercaptobenzoic acid 
gave an 80% yield of 2-(3,3-dichloro-1-phenyl-2-propenyl- 
1-thio)benzoic acid, Ethanolysis gave an 89% yield of the _ 
corresponding ethyl ether, 1,1-dichloro-3-phenyl-3-ethoxy - 
1-propene, at room temperature. 

Microfilm $2.00; Xerox $5.00. 96 pages. 


CATION-EXCHANGE RESIN-CATALYZED 
CONDENSATION AND POLYMERIZATION 
OF ALDEHYDES 


(L. C. Card No. Mic 58-5572) 


Murray Lewis Pinns, Ph.D. 
Case Institute of Technology, 1958 


A study was made of the use of strongly acid cation- 
exchange resins to catalyze the self-condensation and poly- 
merization of aliphatic aldehydes and cyclohexanone. Of 
10 aldehydes tested, only those of lower molecular weight 
gave appreciable yields of pure compounds. Near or below 
room temperature, propionaldehyde, n-butyraldehyde, and 
isobutyraldehyde, gave para-aldehydes. At reflux, propi- 
onaldehyde, n-butyraldehyde, isovaleraldehyde, and n- 
caproaldehyde were converted to dialkyl acroleins. Iso- 
butyraldehyde was converted to the alkyl hydroxytrioxane. 
Cyclohexanone yielded cyclohexenyl cyclohexanone. The 
addition of water or solvent hindered the catalysis, but 
re-use of the catalyst had little effect if water of dehydra- 
tion was removed. Approximately maximum conversion 
was achieved in one hour by the use of 25 percent Amber- 
lite IR-120 or Dowex 50, based on the weight of aldehyde. 
All runs at reflux produced a distillation residue which is 
suggested to be a linear polymer based on a polyoxymeth- 
ylene chain. Microfilm $2.00; Xerox $3.00. 51 pages. 


STUDIES IN THE SYNTHESIS OF ALSTONINE 
(L. C. Card No. Mic 58-7781) 


Stanley Lyle Reid, Ph.D. 
University of Michigan, 1957 


This investigation was undertaken in attempts to syn- 
thesize model compounds of alstonine, with emphasis on 
the C, D and E rings, using methods which could be adapted 
to the total synthesis of alstonine. 

Two model compounds were successfully prepared. 

The reaction of the lithium derivative of harman with 2- 


methyltetrahydro-4-pyrone yielded 1-[(1-hydroxy-3- 


methyl-4-oxacyclohexyl)methyl1]-pyrid[3,4-blindole. This 
compound is an open D ring model of alstonine without the 
unsaturated ester system which alstonine possesses. The 
condensation of a-picolyllithium with 6-benzal-2-isopro- 
poxymethylene-3-methylcyclohexanone yielded a product 
which by successive treatment with hydrogen chloride and 
silver nitrate was converted to 10-benzal-7-methyl-7,8,9,- 
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10-tetrahydrobenzo[b|dehydroquinolizinium nitrate; This 
compound is a model of the C, D and E rings of alstonine 
with a carbocyclic E ring and a potential unsaturated ester 
system of the type found in alstonine. To synthesize alsto- 
nine, a substituted 4-pyrone would be required for conden- 
sation with the lithium derivative of harman. 5-Acetoxy- 
2-methyltetrahydro-4-pyrone was synthesized in this in- 
vestigation and could no doubt be converted to the required 
pyrone. 

Two general methods were investigated in connection 
with the synthesis of a model of the D and E rings of alsto- 
nine. The first method involved the cyclization of mono- 
substituted aromatic or hydroaromatic potential D rings. 
Three series of reactions were studied with regard to this 
method. These three series failed when attempts were 
made to prepare 1-(1-cyclohexenyl)-ethoxyacetic acid, 1- 
methyl-4-oxo-3 ,4-dihydro-2,1-benzopyran and 2-o0xo-3- 
(1-phenylethoxy)propionitrile. The second method involved 
the cyclization of disubstituted aromatic or hydroaromatic 
potential Drings. Three series of reactions were studied 
in connection with this method. Two of these series failed 
when attempts were made to prepare methyl 2-(1-hydroxy- 
ethyl)hexahydrobenzoate and the third series failed when 
the preparation of 2-acetylbenzoyl chloride was attempted. 

Diethyl 2-(2-acetylcyclohexyl)malonate was synthesized 
in this investigation. It could no doubt be converted to a 
model of the D and E rings of alstonine by a series of re- 
actions involving a rearrangement of the type used by other 
investigators to convert 3-hydroxymethylene -6-methyltet- 
rahydro-2-pyrone to 5-carbomethoxy -2-methyl-2,3-dihy- 
dropyran. The latter compound is a model of the E ring of 
alstonine. It was found in this investigation that, unlike 
alstonine, 5-carbomethoxy-2-methyl-2,3-dihydropyran is 
decomposed by hydrobromic acid. 

Microfilm $2.00; Xerox $7.00. 149 pages. 


THE PREPARATION OF SOME SIMPLE 
STRUCTURAL ANALOGS OF KHELLIN 


(L. C. Card No. Mic 58-5256) 


Dale Weaver Rosenburg, Ph.D. 
University of Missouri, 1958 


Supervisor: Norman Rabjohn 


Reports of many analogs and derivatives of khellin, a 
coronary vasodilator, may be found in the literature. Rel- 
atively simple analogs, including 2,3,4,6-tetramethoxy -5- 
ethylacetophenone, have now been synthesized. 

2-Hydroxy-3,4,6-trimethoxyacetophenone was reduced 
to 2,3,5-trimethoxy -6-ethylphenol which was methylated to 
obtain 2,3,4,6-tetramethoxyethylbenzene. When this was 
acetylated with acetyl chloride and aluminum chloride, an 
o-hydroxytrimethoxyethylacetophenone was obtained whose 
structure was unknown, but which could be methylated to 
produce the desired 2,3,4,6-tetramethoxy -5-ethylacetophe - 
none, 

Treatment of the hydroxytrimethoxyethylacetophenone 
with 6% hydrogen bromide -acetic acid furnished a dihy- 
droxydimethoxyethylacetophenone, a result which indicated 
the former compound to be 2-hydroxy-3,4,6-trimethoxy-5- 
ethylacetophenone and the product of demethylation to be 





2,3-dihydroxy -4,6-dimethoxy -5-ethylacetophenone. How- 
ever, no test was found to substantiate the 1,2-dihydroben- 
zene grouping of the product. Proof of the structure of the 
unknown hydroxytrimethoxyethylacetophenone was there- 
fore accomplished by synthesizing the two possible isomers 
by unambiguous methods. 

3,4,5-Trimethoxyphenol was converted to its acetate 
which on Fries rearrangement yielded 2-hydroxy -4,5,6 - 
trimethoxyacetophenone and this was reduced to 2-ethyl-3, 
4,5-trimethoxyphenol. The acetate of this product on Fries 
rearrangement yielded 2-hydroxy -4,5,6-trimethoxy-3- 
ethylacetophenone which was shown by a comparison of its 
piperonal chalcone with that of the unknown product to pos- 
sess a structure different from that of the unknown. 

The alternate isomer, 2-hydroxy-3,4,6-trimethoxy-5- 
ethylacetophenone was prepared by oxidizing pyrogallol 
tribenzyl ether to 2,6-dibenzyloxybenzoquinone, and reduc- 
ing and then methylating the latter to obtain 1,4-dimethoxy- 
2,6-dibenzyloxybenzene. This was acetylated to acquire 
2,4-dihydroxy-3,6-dimethoxyacetophenone which was se- 
lectively benzylated to yield 2-hydroxy -3 ,6-dimethoxy -4- 
benzyloxyacetophenone. Methylation of the remaining hy- 
droxyl group, followed by catalytic hydrogenation provided 
2,3,5-trimethoxy-4-ethylphenol whose acetate on Fries 
rearrangement afforded 2-hydroxy-3,4,6-trimethoxy-5- 
ethylacetophenone which proved to be identical to the un- 
known material obtained above. 

Microfilm $2.00; Xerox $6.00. 122 pages. 


SPECTROSCOPIC INVESTIGATION OF 
ISOPHTHALIC ALKYD RESINS 


(L. C. Card No. Mic 58-5566) 


Paul J. Sauer, Ph.D. 
Case Institute of Technology, 1957 


The paint formulation characteristics of alkyd resins 
can be altered by changing synthesis conditions so as to 
modify the relative importance of polyesterification com - 
pared to the several simultaneous reactions which change 
the polymerization functionality of the unsaturated oil 
acids. Spectroscopic methods which characterize the com- 
position and reaction state of the drying oil constituents 
would provide an invaluable guide to research and quality 
control of such complicated synthesis. However, develop- 
ment of useful spectroscopic techniques has been slow, 
largely because of the lack of suitable reference compounds 
to calibrate the methods. The polybasic acid and polyol 
intermediates of commercial importance are chemically 
unstable or too volatile to allow for synthesis of standards 
of known composition. This difficulty was solved in this 
research by synthesis of several analog resins, where the 
stable and nonvolatile reagents, meta-phthalic (isophthalic) 
acid and trimethylolethane, were substituted for the com- 
mercially important prototypes ortho-phthalic anhydride 
and glycerol. This allowed for construction of a predicta- 
ble structure for the polyester chain of the molecules, the 
branching of which was changed systematically by varying 
the types of solubility promoting modifiers. The modifiers 
used were monobasic fatty acids from dehydrated castor, 
linseed, and cocoanut oils and tertiary butyl benzoic acid. 
The absorption spectra of dilute solutions of these new 
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resins were measured in the wavelength ranges of 200-300 
and 2000-11,000 millimicrons. 

The absorption peaks for the unsaturated carbons of 
both the aromatic and aliphatic oil acids overlap in the ul- 
traviolet range. The contribution of aliphatic unsaturates 
can be evaluated at characteristic wavelengths by subtract- 
ing from the total absorption a correction due to the aro- 
matic acids. Calculations based on this additivity assump- 
tion allow for quantitative determinations of ratios of 
modifier acids to phthalic acid. Only in special cases, 
however, do the spectral data alone identify the oil source 
of the modifier acids. Acids from dehydrated castor oil, 
and the substituted benzoic acid do not change absorption 
characteristics during the process of resin synthesis. 
When either of these is present alone, the spectral curves 
can be predicted from the knowledge of the resin compo- 
sition. 

By contrast linseed oil and cocoanut oil acids change 
spectral characteristics in an irregular way during resin 
synthesis and hence do not provide suitable reference 
compounds for calibrating spectroscopic methods. The 
ultraviolet absorption properties of the different types of 
oil modifiers are so similar that quantitative differentia- 
tion of the composition of mixtures of oil acids is unreli- 
able by the procedures used. 

The hydroxyl absorption peaks in the 3 micron region 
of the infrared are of interest for determining by end 
group analysis the degree of polyesterification. The 10 
micron region is important for the absorption of the trans- 
isomers of the dienoic fatty acids and is more characteris- 
tic of dehydrated castor oil acids than linseed oil acids. 
But this region does provide some information as to which 
of the two oil acids was used in the alkyd resin synthesis 
even when the analysis is obscured by using the oil acids 
in a mixture with cocoanut oil acids. The 6.2 micron re- 
gion in the infrared is of value for analyzing the total aro- 
matic unsaturation present in the resin. 

The error of the quantitative determination of the res- 
ins in the ultraviolet region is about ¢ 8 per cent. The 
error involved in calculating the contribution of the oil 
acid constituents in the resins is about * 10 per cent. The 
error in measurements in the infrared does not exceed 
+8 per cent. Refinement of the instruments would improve 
this error only marginally. The solution absorption tech- 
niques lack sensitivity largely because of the difficulties 
in controlling the concentration of very dilute solutions us- 
ing the few solvents which were transparent and capable of 
dissolving the resins. Significant improvements of methods 
of spectroscopic analysis, particularly in the ultraviolet 
region, would require procedures which eliminate the need 
for solvents. Microfilm $2.00; Xerox $3.60. 63 pages. 


POSSIBLE ANTAGONISTS TO THE 
HYDROCARBON CARCINOGENS 


(L. C. Card No. Mic 58-5780) 
John Howard Seipel, Ph.D. 
Northwestern University, 1958 


Because of the interest in the elucidation of the mechanism 
of carcinogenesis by aromatic hydrocarbon carcinogens and 





the possibility of both the formation of these hydrocarbons 
from steroids by in vivo biosynthesis and the possibility of 
blocking the action of these hydrocarbons by the use of 
Similarly structured but non-carcinogenic hydrocarbons a 
series of multiple substituted benzo(a)anthracenes was 
prepared. A review of theories of carcinogenesis and 
metabolic antagonism is presented. A simple large-scale 
preparation of purified phenanthrene is described. The 
Friedel-Crafts acylation of phenanthrene is reviewed and 
a modification is presented that enables the preparation of 
3-acylphenanthrenes in good yield with lesser yields of 2- 
isomer. By this method propionyl, n-butyryl, isovaleryl, 
and t-butylacetylphenanthrenes were prepared and charac- 
terized. No 2-t-butylacetylphenanthrene was found. Vari- 
ous unsuccessful modifications are also presented. 

The Stobbe reaction is reviewed and several general 
modifications were found extending its scope. Ethyl meth- 
ylsuccinate, ethyl 1,2,2-propanetricarboxylate, and ethyl 
itaconate were found to react, the latter resulting in a non- 
characterizable polymeric product. A method is presented 
for the reaction of 3-acylphenanthrenes with ethyl methyl- 
succinate that resulted in 90-100% yields of half-ester. 

These Stobbe half-esters were decarbethoxylated and 
lactonized in one step using a mixture of hydrobromic acid 
and aqueous acetic acid and the lactonic products charac- 
terized when crystalline. The lactones were reduced using 
red phosphorus and iodine in acetic acid containing a small 
amount of water. The acidic products were cyclized to 8- 
keto-9-methyl-11-alkyl-8 ,9,10,11-tetrahydrobenzo(a) - 
anthracenes by anhydrous hydrogen fluoride. Reduction 
of a,¢€,¢-trimethyl-Y¥-(3-phenanthryl)-T -oenantholactone 
and cyclization gave an anomalous product. 

The ketotetrahydrobenzo(a)anthracenes were reduced 
with lithium aluminum hydride or reacted with various 
Grignard reagents to produce intermediates which were 
dehydrogenated to variously substituted benzo(a)anthra- 
cenes, By this synthetic method the following hydrocarbons 
were prepared: 8-n-Octadecyl-11-methylbenzo(a)anthra- 
cene, 8-Ethyl-11-methylbenzo(a)anthracene, 8-Methyl-11- 
ethylbenzo(a)anthracene, 9-Methyl-11-ethylbenzo (a)anthra- 
cene, 8,9-Dimethyl-11-ethylbenzo(a)anthracene, 9-Methyl- 
11-n-propylbenzo(a)anthracene, 8,9-Dimethyl-11 -n-propyl- 
benzo(a)anthracene, 9-Methyl-11-isobutylbenzo(a)anthra- 
cene, and 8,9-Dimethyl-11-isobutylbenzo(a)anthracene. 

This synthesis is considered a simplified and general 
method for the preparation of benzo(a)anthracenes substi- 
tuted in the 8,9, and 11-positions and cholanthrenes substi- 
tuted in the 1,3, and 5- positions. Substituents are not lim- 
ited to alkyl groups and can include such groups as phenols, 
amines, and halides in the 8 and 11-positions of benzo(a)- 
anthracene, 7 

The literature regarding Diels’ pentacyclic hydrocarbon 
is reviewed and various unsuccessful attempts at synthesis 
of a possible structure for this compound are described. 

Microfilm $2.00; Xerox $4.60. 89 pages. 
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THE REACTION OF SILVER SALTS OF 
AROMATIC ACIDS WITH BROMINE 


(L. C. Card No. Mic 58-5700) 


Edwin L, Sukman, Ph.D. 
Rutgers University, 1958 


Major Professor: Roderick A, Barnes 


The Hunsdiecker reaction, the reaction of silver salts 
of organic acids with bromine, has been reported to pro- 
ceed by either a free radical or cyclic mechanism. Sup- 
porting evidence for both mechanisms has been presented 
in the literature. 

In this investigation, an optically active diphenyl acid, 
4,6-dibromo-5-methoxy-2 '-nitrodiphenyl-2-carboxylic 
acid has been synthesized by classical procedures and re- 
solved via the brucine salt. The silver salt reaction on 
this optically active acid afforded a completely racemic 
tribromide, 2,4,6-tribromo-5-methoxy-2'-nitrodiphenyl- 
2-carboxylic acid. Thus a free radical mechanism has 
been concluded for the reaction on silver salts of aromatic 
acids. 

a-Phenylcinnamic acids, both cis and trans, have been 
synthesized and the Hunsdiecker reaction carried out on 
the silver salts. The major product from both acids was a 
white polymer. Also obtained from these acids were a 
small amount of benzil and mixtures of cis and trans a- 
bromostilbenes. The ratio of trans a-bromostilbene to the 
cis compound from the reaction on the cis acid was 3:1 
while the trans-cis ratio from the reaction on the trans 
acid was 9:1. It was thus concluded that for this series of 
compounds, the reaction proceeded mainly via a free radi- 
cal mechanism while a small percentage went with reten- 
tion of configuration. 

Microfilm $2.00; Xerox $3.80. 67 pages. 

















THE MECHANISM OF THE Ez2 
ELIMINATION REACTION 


(L. C. Card No. Mic 58-5784) 


Thomas Frederick Sullivan, Ph.D. 
Northwestern University, 1958 


A series of para-substituted benzenesulfonate esters of 
trans- and cis-2-p-tolylsulfonylcyclohexanol, undergoing 
cis and trans elimination, respectively, was synthesized. 
Rate constants and activation energies were determined 
for reactions of the trans isomers with hydroxide ion and 
trimethylamine in 50% aqueous dioxane and for reaction of 
the cis isomers with trimethylamine, Rate constants for 
the more reactive cis isomers were obtained with hydrox- 
ide ion only at0°, 

Both the cis and trans eliminations were shown to be 
subject to general base catalysis thus demonstrating the 
absence of a stable carbanion intermediate in any of these 
reactions. 

In each series, the rate was a function of the nature of 
the leaving group, for electron-withdrawing groups in the 
para position of the benzenesulfonate increased the rate of 
elimination and the sequence pNOz2 > p - Br>p-HoOp- 
CHs was observed. These results are consistent with a 
concerted process. 

















Positive Hammett-rho values were obtained, indicating 
that some bond breakage of the leaving group had occurred 
in the transition state in cis, as well as trans eliminations. 
Rho was of the same order of magnitude for cis and trans 
eliminations. a 

The energies of activation for the cis eliminations with 
hydroxide ion were (7-10) kcal./mole lower than the energy 
of activation reported for the exchange reaction of deuter - 
ated cyclohexyl-p-tolylsulfone with hydroxide ion in the 
same solvent. The large difference was attributed to the 
presence of a concerted process for the cis eliminations. 

A series of para-substituted cyclohexylbenzenesulfo- 
nates was prepared and their rates of solvolysis measured 
in 50% aqueous dioxane. The Hammett-rho value obtained 
from the solvolysis reaction was compared to those ob- 
tained from the eliminations in an effort to estimate the 
extent of bond breakage in the transition state. 

In order to gain further insight as to the effect of the 
leaving group on the rate and mechanism of cis elimina- 
tions, trans-2-phenylsulfonyl bromide, tosylate and chlo- 
ride were synthesized. The relative rates of reaction with 
hydroxide ion in 50% aqueous dioxane for the bromide, 
tosylate and chloride were 4:1.3:1. The bromide:chloride 
ratio was of the same order of magnitude as that for con- 
certed trans eliminations in activated systems. 

The results, therefore, demonstrate that in systems 
containing sufficient activation, at least as large as that 
provided by a sulfonyl group, both cis and trans elimina- 
tions proceed by a true one-step concerted process. 

Microfilm $2.00; Xerox $4.60. 90 pages. 

















THE PREPARATION OF ALDIMINES 
THROUGH THE STEPHEN REACTION 


(L. C. Card No. Mic 58-7073) 


Tommy Lyle Tolbert, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Dr. Bruce Houston 


Although the ketimines and substituted aldimines have 
been thoroughly studied, the unsubstituted aldimines have 
been almost completely neglected. These compounds are 
considered to be intermediates in many well known or- 
ganic reactions, but few have been isolated and character- 
ized due to their high reactivity and difficulties in sepa- 
rating them from the mixtures in which they are formed, 
When this study began only five of these substances had 
been reported, The purpose of this problem was to pre- 
pare a number of these compounds and characterize them 
as completely as possible. A short auxiliary study was 
also made in an attempt to elucidate imine polymerization 
mechanisms. 

The Stephen reaction has been widely used for the prep- 
aration of aldehydes since it was described by Henry 
Stephen in 1925. The reaction consists of two parts; the 
formation of a stable, isolable aldimine hydrohalide- 
stannic halide complex, and decomposition of this complex 
under aqueous conditions. The approach taken to aldimine 
preparation was the preparation of the Stephen intermedi- 
ate and decomposition under anhydrous conditions. A large 
number of decomposition agents and solvents for the de- 
composition were tested. The most generally applicable 
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reagents for this purpose were triethylamine as the de- 
composition agent and diethyl ether as the solvent. 

Following decomposition of the aldimine complex the 
resulting aldimine was extracted from the mixture with 
diethyl ether and purified by distillation or salt formation. 
In the cases where distillation could not be used, the imine 
hydrochloride was formed and isolated. After thorough 
washing of this salt, the imine was regenerated using liq- 
uid ammonia. 

By these procedures twelve aldimines were prepared, 
isolated, and characterized, Characterization was by the 
preparation of derivatives to show the presence and type of 
the nitrogen group and the structure of the non-nitrogen 
containing portion of the molecule, the determination of 
physical constants, analysis for total nitrogen content and 
total alkalinity of the molecule, and the study of infra-red 
spectra. The aldimines proved to be very reactive, easily 
polymerized compounds. Some evidence was obtained 
showing factors influencing polymerization rate and a pos- 
sible polymerization mechanism. 

Microfilm $2.00; Xerox $4.40. 82 pages. 


THE REACTION OF GRIGNARD REAGENTS 
WITH ALDOKETENE DIMERS AND THE 
REDUCTION OF 3-PHENYLBENZISOXAZOLE 


(L. C. Card No. Mic 58-5259) 


Roy Harvey Turley Jr., Ph.D. 
University of Missouri, 1958 


Supervisor: Dorothy V. Nightingale 


PART I 


The reactions of aliphatic and aromatic Grignard re- 
agents with aldoketene dimers were studied. When an ex- 
cess of phenylmagnesium bromide reacted with n-butylke- 
tene dimer, three products were isolated and identified: 
6-hendecanone (16%), benzophenone (16%) and 5-(diphenyl- 
hydroxymethyl)-6-hendecanone (43%), I. The formation of 
these products was explained by assuming that the initially 
formed I partially undergoes a reverse aldol condensation 
during hydrolysis of the Grignard complex to give 6-hen- 
decanone and benzophenone. 

Treatment of I with 10 per cent sodium hydroxide or 
acetic anhydride gave a mixture of 6-hendecanone and 
benzophenone. The reaction of I with hydroxylamine gave 
benzophenone oxime. I was recovered unchanged in an 
attempt to form ahydantoin, while with 2,4-dinitrophenylhy- 
drazine no-.product could be isolated. Attempted dehydra- 
tion of I with iodine or acetic anhydride yielded 6-hendec- 
anone and benzophenone but with sulfuric acid, I was 
recovered, 

n-Hexyl and n-octylketene dimers reacted with an ex- 
cess of phenylmagnesium bromide to give 7-(diphenylhy- 
droxymethyl)-8-pentadecanone (37%) and 9-(diphenylhy- 
droxymethyl)-10-nonadecanone (4%), respectively. 

An excess of aliphatic Grignard reagent reacted with 
the aldoketene dimers to yield two simple ketones, one 
corresponding to the Grignard reagent and the other to the 
dimer used. Thus n-hexylketene dimer and ethylmagne- 
sium bromide gave 8-pentadecanone (51%) and 3-pentanone 





(20%); n-butylketene dimer and n-butylmagnesium bromide 
gave 6-hendecanone (36%) and 5-nonanone (33%); n-butyl- 
ketene dimer and ethylmagnesium bromide gave 6-hendec- 
anone (31%) and 3-pentanone (22%); n-butylketene dimer 
and n-octylmagnesium bromide gave 6-hendecanone (38%) 
and 9-heptadecanone (6%). Methylketene dimer and ethyl- 
magnesium bromide gave only 3-pentanone (34%) which 
would be the expected product from both reactants, n- 
Butyllithium reacted in the same manner as a Grignard 
reagent and with methylketene dimer gave 3-pentanone 
(69%) and 5-nonanone (30%). 

It is believed that the simple ketones are formed by a 
reverse aldol condensation of an intermediate similar in — 
structure to the diaddition product I isolated in the reac- 
tions of phenylmagnesium bromide with aldoketene dimers. 
Evidence in support of this was obtained by the benzoyla- 
tion of the intermediate Grignard complex, formed from 
n-butylketene dimer and ethylmagnesium bromide, and the 
isolation of 3-pentanone, 6-hendecanone, n-amyl phenyl 
ketone, and benzoic acid from the reaction mixture. A re- 
action scheme has been devised in which the benzoylated 
diaddition product, assumed to be 3-ethyl-3-benzoyloxy- 
4-n-butyl-6-benzoyl-5-decanone, was cleaved by base to 
form 3-pentanone, 6-hendecanone, n-amyl phenyl ketone 
and benzoic acid. 7 


PART I 


A study of the chemical and catalytic reduction of 3- 
phenylbenzisoxazole, I, has been described. 

The chemical reduction of I with lithium aluminum hy- 
dride and with sodium borohydride was unsuccessful under 
a variety of experimental conditions. Treatment of I with 
lithium and ethylenediamine gave a compound which ap- 
peared to be o-(cyclohexanemethyl)phenol (38%). 

From various catalytic methods of reduction, pure 
products could be isolated only when the reaction was al- 
lowed to go to completion, which often necessitated forcing 
conditions. When attempts were made to stop a reduction 
at an intermediate stage, only tars and unidentifiable mix- 
tures were obtained, 

Hydrogenation of I over copper chromite at 200° and 
high pressure gave (2-hydroxyphenyl)phenylmethane (38%), 
but at 145° only tars were obtained. At low and medium 
temperatures, high pressure reduction of I over Raney 
nickel gave complex, unidentifiable mixtures of neutral 
and basic products, while at 225° and higher pressures, a 
single product was isolated but was not identified. 

Low pressure reduction of I with platinum oxide gave 
only unreacted starting material. With 5 per cent palladium 
on carbon, reduction of I in ethylacetate yielded 2-hydroxy- 
benzhydrylamine (54%). 
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REACTION OF FERRIC CHLORIDE 
WITH ALKANES 


(L. C, Card No, Mic 58-5575) 


Herman Charles Volz, Ph.D. 
Case Institute of Technology, 1958 


The objective of this work was to study the reaction of 
anhydrous ferric chloride with alkanes. The reaction oc- 
curred under comparatively mild conditions, the order of 
reactivity being, tert- > sec-alkanes. With methylcyclo- 
hexane, ferric chloride yielded a complex mixture which 
apparently contains m- and o-(1-methylcyclohexyl)toluene 
and 1-methylcyclohexene dimer, in addition to polymeric 
material. A reaction course is proposed for this transfor- 
mation. 

Additional information on the nature of the ferric 
chloride -methylcyclohexane reaction was provided by the 
following studies: 


1, Effect of solvents 
2. 1-Methylcyclohexene - ferric chloride reaction 


3. 1-Methylcyclohexene dimer - ferric chloride reac- 
tion. 


Isooctane is unique in that it is decomposed readily by 
both ferric chloride and aluminum chloride. 

Of a number of other metal chlorides investigated, only 
antimony pentachloride reacted with methylcyclohexane. 

The theoretical aspects of the experimental work are 
Microfilm $2.00; Xerox $4.20. 80 pages. 


discussed. 


AN INVESTIGATION OF REACTIONS OF 
YOHIMBYL ALCOHOL MONO-P- 
TOLUENESULFONIC ACID ESTER 


(L. C. Card No. Mic 58-7805) 
Kenneth Keith Wyckoff, Ph.D. 
University of Michigan, 1958 


When yohimbyl alcohol mono-p-toluenesulfonic acid 
ester (I) was heated to reflux with isoamy]l alcohol, a high 
melting compound, which was first considered to have 


structure II (X = TsO), was isolated and called compound B. 
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This compound on reaction with sodium hydroxide gave a 
compound, which was considered to be an internal quater- 
nary ammonium hydroxide (II, X = OH). 

Comparison of the infrared spectra of nine model com- 
pounds and potentiometric titration curves for six model 





compounds with the corresponding data for compound B 
demonstrated structure II (X = TsO) was incorrect. 
Compound B was shown to be yohimbyl alcohol isoamyl 
ether p-toluenesulfonate [11, R = (CH3)2CH-CH2-CH.2-]. 
The sodium hydroxide reaction product was yohimby]l al- 
cohol isoamyl ether [IV, R = (CH;)2CH-CH2-CH2-], which 
readily gave crystalline hydrochloride and methiodide de- 
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The alkylation reaction of alcohols with yohimbyl alco- 
hol mono-p-toluenesulfonic acid ester (I) was shown to be 
general with the preparation of the following p-toluenesul- 
fonates of ethers of yohimbyl alcohol; 2-hexyl [II, R = 
CH;(CHz)3-CH(CHs3)-], sec-butyl [II], R = CH;-CH2-CH- 
(CH;)-], n-octyl [III, R = CHs(CH2)s-CH2-], isopropyl [II, 
R = (CHs)2-CH-|, 4-heptyl [III, R = (CH3-CH2-CH2-)2CH-] 
and ethyl (III, R = CH3;-CHe2-). These salts were smoothly 
converted to the corresponding ether free bases by reac- 
tion with sodium hydroxide, 

Acidic hydrolysis of yohimbyl alcohol mono-p-toluene - 
sulfonic acid ester (I) gave yohimbyl alcohol (IV, R = H). 
When the hydrolysis was attempted in ethanolic sodium 
hydroxide solution, a compound different from yohimbyl 
alcohol (IV, R = H) was isolated and named compound U. 
Analytical data for this material were in agreement with 
the calculated values for the empirical formula C2oH24 N2O, 
which is yohimbyl alcohol less one molecule of water. A 
crystalline methiodide and p-toluenesulfonate were ob- 
tained for compound U and the corresponding analytical 
data supported the empirical formula C29H24N20. At- 
tempts to oxidize a suspected hydroxy compound to a con- 
jugated ketone with a number of oxidizing agents were un- 
successful, The structure of compound U was not 
determined and is under further investigation. 
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CHEMISTRY, PHARMACEUTICAL 


THE SOLUBILITY AND COMPLEXING 
PROPERTIES OF OXYTETRACYCLINE 
AND TETRACYCLINE INTERACTIONS IN 
AQUEOUS SOLUTION WITH MODEL 
COMPOUNDS, BIOCHEMICALS, METALS, 
HEXAMETAPHOSPHATE AND GLUCOSAMINE 


(L. C. Card No. Mic 58-5330) 


Sanford Myron Bolton, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Takeru Higuchi 


Solubility studies were used to demonstrate the ability 
of oxytetracycline to form complexes with a wide variety 
of organic compounds. These interactions are of particular 
importance in the case of the tetracyclines because asso- 
ciations of the antibiotics with essential metabolites in 
vivo have been proposed as an explanation of antibiotic ac- 
tivity. Complexing reactions could also suggest a means 
of formulating more soluble, stable tetracycline dosage 
forms. 

The phase diagrams obtained showed a first order in- 
teraction at low concentrations and higher order reactions 
at higher concentrations of complexing agent. 

An analysis of the binding tendency of oxytetracycline 
with model compounds showed that the shape of the inter- 
acting molecule, rather than physical properties (melting 
point, acidity), is of importance. Aromatic substances 
with polar groups separated by three carbons within a 
homologous series, i.e. resorcinol catechol, salicylic acid 
p-hydroxybenzoic acid, were most active. Aliphatic com- 
pounds were relatively weak complexing agents. The 
presence of multi-ring systems in the complexing agent 
seemed to enhance activity. 

Compounds of biological interest, i.e. DNA, riboflavin, 
bound strongly with oxytetracycline. The fact that such 
associations exist in vitro and a steric fit is required for 
optimum complexation implies the existence of a specific 
cell receptor-drug attachment in the body. 

Oxytetracycline chelates of magnesium and calcium 
were found to bind to organic complexing agents by noting 
potentiation of oxytetracycline solubility in these three 
component systems. The increase in antibiotic solubility 
beyond that expected on an additive basis (independent in- 
teraction of metal and organic complexing agent with oxy- 
tetracycline) was governed by the following relationship: 
Increase in solubility = K (Metal concn.) (Organic com- 
plexing agent concn.) 


K = an appropriate constant 


Interaction studies of calcium and magnesium salts of 
EDTA with oxytetracycline seemed to indicate that EDTA 
decreased the availability of the metal for oxytetracycline 
by a competitive reaction. 

Recent releases of a tetracycline -hexametaphosphate 
“complex” and a tetracycline-glucosamine combination in 
various dosage forms suggested investigations of these 
systems. Only little if any solubilization of both tetracy- 
cline and oxytetracycline was noted in the presence of 
these additives at several pH’s between 5 and 8. The in- 
creased oral absorption of the antibiotics caused by these 
additives cannot be explained on the basis of complexation 





of the pertinent species but probably occurs via other 
physical or chemical pathways. The sequestering proper- 
ties of hexametaphosphate seem to be of concern in this 
absorption enhancement. 
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THE BEHAVIOR OF SOME CARBONYL 
REAGENTS IN GLACIAL ACETIC ACID 
AND OTHER NON-AQUEOUS SYSTEMS 


(L. C. Card No. Mic 58-5362) 


Thomas Medwick, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Takeru Higuchi 


In the present study an attempt has been made to evalu- 
ate the feasibility of using several hydrazine derivatives 
as reagents for quantitative determination of the carbonyl 
functional grouping. The general approach took advantage 
of the loss in basicity of hydrazones formed as compared 
with the reacting hydrazine derivatives. Acetic acid was 
used as a reaction medium. In this investigation, the na- 
ture of the degradation reaction responsible for loss of 
basicity in acetic acid, the factors governing the stability 
of the reagent, the relative basicities of the hydrazones 
formed and the kinetics of hydrazone formation were 
studied. 

Although hydrazine compounds generally appear to un- 
dergo degradation by some sort of an oxidative mechanism, 
this type of reaction does not seem to be responsible for 
their loss in acetic acid. Evidence gathered as a result of 
these studies points to an initial direct acetylation of these 
compounds by the solvent followed by secondary reactions. 
The course of the initial step was readily followed by titra- 
tion of aliquot samples at different times with perchloric 
acid solution. 

The presence of the primary acetylation product in 
partly degraded systems could not be unequivocally estab- 
lished, In the particular case of m-nitrobenzhydrazide, 
however, N,N'-bis-(m-nitrobenzoyl)hydrazine and 1,2- 
diacetylhydrazine were shown to be present in degraded 
acetous solutions by isolation and by paper chromatography. 
The formation of these compounds could be rationalized by 
some manner of disproportionation of the initially acetyl- 
ated hydrazide. 

The dependency of the rate of the reaction responsible 
for loss of hydrazine compounds, specifically m-nitrobenz- 
hydrazide, in acetic acid on various factors was closely 
examined, The reaction was first-order with respect to 
m-nitrobenzhydrazide and slightly higher than first-order 
with respect to acetic acid. Basicity was noted as being a 
factor. More basic hydrazine compounds seemed to de- 
grade more rapidly than less basic ones. In fact, the mag- 
nitude of the degradative rate constants varied linearly 
with the pKa’s of the respective carboxylic acids in the 
case of benzhydrazide, p-bromobenzhydrazide, m-nitro- 
benzhydrazide and p-nitrobenzhydrazide. The effect of 
acid-base species was also studied. Of these, only per- 
chloric acid was effective, exhibiting an inhibitory func- 
tion. It appeared that the protonated m-nitrobenzhydra- 
zide did not degrade. These observations seemed to 
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support the thought that the hydrazide was attacked at the 
basic nitrogen by some electrophilic species in acetic acid. 

Reactions of m-nitrobenzhydrazide with aldehydes and 
ketones were run. The reaction was followed by titration 
of the residual hydrazide with perchloric acid, The alde- 
hyde reaction was easily determined, On the other hand, 
the ketone reaction could not be detected with acid-base 
titration. This was felt to be a question of relative basic- 
ities. Aldehyde hydrazones are sufficiently less basic 
relative to the hydrazide thus permitting differentiation by 
potentiometric titration. Ketohydrazones are basic enough, 
however, to make differentiation impossible. 

The kinetics of hydrazone formation were considered. 
Aldehyde reactions were too rapid for convenient kinetic 
study, apparently going to completion in a matter of a few 
minutes. The slower reaction with an aromatic ketone was 
determined by ultraviolet spectrophotometry and the rate 
constant found to be relatively low (k = 1.60 x 10~° liters 
mole~* second™*). The fact that ketones did react was, 
however, established. 

On the basis of the studies described, an analytical pro- 
cedure employing m-nitrobenzhydrazide in 0.44N acetic 
acid-chloroform was developed. Aldehydes, alone and in 
the presence of ketones, were determined. Results were 
precise to 1%. The method offers the advantage of re- 
agent stability, non-interference by carboxylic acids and 
selectivity in aldehyde-ketone analysis. 

Microfilm $2.00; Xerox $6.00. 122 pages. 


CHEMISTRY, PHYSICAL 


DECOMPOSITION OF SOLID OXALATES 
(L. C. Card No. Mic 58-5667) 


Andrejs Baidins, Ph.D. 
Rutgers University, 1958 


A number of oxalates were decomposed thermally in 
vacuum in order to study the kinetics of decomposition. 
From several light-sensitive oxalates photographic emul- 
sions were made, and their decomposition under the influ- 
ence of light and heat was followed by measuring changes 
in optical density. 

The vacuum decompositions were carried out ina 
quartz and pyrex system, made airtight by mercury float 
valves. Samples varied in from .1 to 2 mg in weight. They 
were always freshly made by precipitating them from ex- 
cess oxalate ion, washing them and filtering them onto 
porous fritted glass disks. They were dried over sulfuric 
acid, 

During decomposition, free radicals could be detected 
in the neighborhood of the sample, indicating that they 
might be the intermediate products of the decomposition. 
The final products usually were carbon dioxide, carbon 
monoxide, free metal, oxides, peroxides and carbon- 
ates. 

As a vacuum decomposition is started, the initial 
pressure development takes place according to one of 
the two equations: 





ki t®™ where: @ 


C exp(ki t) k 


fraction decomposed 
rate constant 
t = time 


has a value between 1 and 5 


n 
* constant 


In the middle period the pressure accumulates at a con- 
stant rate: 


x = Kot 


The final part of the decomposition could be described by 
three types of equations: 


First order equation 
Second order equation 


x =1 - (1-k3t)", an equation reminiscent of inverted 
induction period as long as kst <1. 


Observation of the decomposition of thin silver oxalate 
crystals under the microscope showed that small nuclei 
were formed throughout the crystal. They grew very 
slowly, but they increased in number exponentially with 
time, 


KINETIC DATA 


Activation Log frequency 
energy factor 
in kcal in sec 


Oxalate 
cation 


Decomposition Order of 
range°C Reaction 





Silver 
Mercurous 
Mercuric 
Cupric 


120-160 zero 32.8 12.45 
150-190 first 36.0 13.83 
175-210 first 46 18 
240-260 first 35-40 

Nickel 280-310 first 41 12.8 
Thallous 280-320 zero 45 13.2 
Lead 305-340 first 45 13.7 
Cadmium 310-340 first 46 13.8 
Cobalt 320-350 zero 40 11 
Stannous 320-350 first 52 15 
Zinc 320-350 zero 40-50 

Manganous 330-360 zero 36-40 


Irradiation before thermal decomposition usually 
shortened the induction period. In some cases it had no 
effect, but in the case of cadmium oxalate irradiation low- 
ered the temperature at which decomposition takes place 
at a measurable rate from 310° C to 260° C. The activa- 
tion energy is decreased from 46 kcal to 12 kcal. X-ray 
diffraction patterns showed that no new compounds were 
formed, but that the oxalate surface had lost its crystalline 
structure. 

Mercurous oxalate without dispersion medium was 
found to give a latent image on irradiation. At room tem- 
perature it could be developed by the vapors of primary 
and secondary aliphatic amines, Tertiary amines, aro- 
matic amines and cyclic amines did not react. At elevated 
temperatures gelatin and sugars also served as developing 
agents. | 

A coprecipitated mixture of silver and mercurous oxa- 
lates is as sensitive to light as pure mercurous oxalate, 
but it does not need an external developer. Heating alone 
will suffice to bring out its latent image. The visible 
image was found to consist of metallic silver. 
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The mixture can be prepared in various colors, depend- 
ing on the amount of excess oxalate in the precipitating so- 
lution, and the temperature of precipitation. At 0° C and 
10% excess oxalate it is white; at 50° C and 500% excess 
oxalate it is red. 

The color can be destroyed by the addition of a strong 
acid to the precipitating solution. Neutralization and sub- 
sequent addition of the oxalate ion did not restore the color. 
The color can be prevented from forming altogether by the 
addition of univalent anions forming insoluble mercurous 
compounds to the solution containing the oxalate ion. 

Microfilm $3.55; Xerox $12.00. 274 pages. 


THE CRYSTALLOGRAPHY OF SOME 
TITANIUM SULFIDES 


(L. C. Card No. Mic 58-5668) 


Stanley Frank Bartram, Ph.D. 
Rutgers University, 1958 


Major Professor: Dr. Philip A. Vaughan 


Crystal phases which exist in the Ti-S system between 
Ti and TiS2 were investigated by X-ray single-crystal and 
powder -diffraction methods. X-ray fluorescence analysis 
of these phases confirmed the chemical composition as de- 
rived from the crystallographic intensity data. 

Seven crystalline compounds were found. These are: 
hexagonal TiSz2, pseudo-hexagonal Ti2zSs, rhombohedral 
Tii-xS (x = 0.1), hexagonal TiS (phase I), hexagonal TiS 
(phase II), hexagonal TiS (phase III), and hexagonal TieS. 
Both TiS phases II and I probably have a deficiency of sul- 
fur, but this could not be accurately determined because 
these phases always occurred together mixed with the TisS 
phase, . 

The lattice constants for TiS2 are: ‘a, = 3.408 A, Co = 
2.701 A. Its space group is D3q - c3m * the titanium atom 
is located at the cell origin with two sulfur atoms at 1/3, 
2/3,1/4; 2/3,1/3,3/4. Single crystals of TiS2 were found 
to be highly twinned on (001). 

Single crystal data on Ti2S; indicated a large hexagonal 
unit cell with the dimensions a, = V3 x 3.427 A, Co =2x 
11.433 A in space group D$, - C62c. However, the ob- 
served superlattice reflections revealed the existence of an 
intimate penetration type of twinning. The individual crys- 
tals have monoclinic symmetry in space group C2h - C2/c; 
three such crystals are related by a 3-fold axis to produce 
the apparent hexagonal symmetry. The pseudo-hexagonal 
cell contains atoms in the following positions: 


6 S in 2/3,0,0; 0,2/3,0; 1/3,1/3,0; 2/3,0,1/2; 0,2/3, 
1/2; 1/3,1/3,1/2 


6 S in 1/3,0,1/4; 0,1/3,1/4; 2/3,2/3,1/4; 0,1/3,3/4; 
1/3,0,3/4; 2/3,2/3,3/4 


4 S in 0,0,1/8; 0,0,7/8; 0,0,5/8; 0,0,3/8 


4 S in 1/3,2/3,1/8; 2/3,1/3,7/8; 2/3,1/3,5/8; 1/3,2/3, 
3/8 


4 S in 1/3,2/3,5/8; 1/3,2/3,7/8; 2/3,1/3,1/8; 2/3,1/3, 
3/8 





12 Ti in 1/3,0,z; 0,1/3,z; 2/3,2/3,z; 1/3,0,1/2 +2; 
0,1/3,1/2 +z; 2/3,2/3,1/2 +z; 2/3,0,1/4 +2: 
0,2/3,1/4 +2; 1/3,1/3,1/4 +z; 2/3,0,3/4 +z; 
0,2/3,3/4 +z; 1/3,1/3,3/4 +z (where 
z = 0.191) 


4 Ti in 1/3,0,z; 2/3,2/3,1/2 +z; 2/3,0,1/4 +z; 0,2/3, 
3/4 +2Z 


OR 


4 Tiin 1/3,0,z; 2/3,2/3,1/2 +z; 1/3,1/3,1/4 +z; 2/3, 
0,3/4 +z 


OR 


4 Ti in 1/3,0,z; 2/3,2/3,1/2 +z; 0,2/3,1/4 +z; 1/3, 
1/3,3/4 +z (where z = 0.059) 


The Tii-xS phase was found to be rhombohedral in 
space group D3q - R3m with hexagonal lattice constants 
Ao = 3.425 A, Co = 26.493 A. In this unit cell, the atoms 
are located in the following positions: 


(0,0,0; 1/3,2/3,2/3; 2/3,1/3,1/3) + 
3 Ti in 0,0,0; 3 Sin0,0,1/2; (6 - x) Ti in0,0,z; 0,0,z 
(where z = 0.1175); and 6 Sin0,0,z; 0,0,z (where z = 
0.2765). 


Structural analysis, X-ray fluorescence measurements, 
and density calculations on Ti,-;S all indicate a definite 
deficiency of Ti atoms. The x value is approximately 
equal to 0.1. 

TiS (phase I) has the NiAs-type of structure. It belongs 
to space group Dén -.C6/mmc with cell dimensions a, = 
3.299 A, Co = 6.380 A. The atomic arrangement places 
two Ti atoms at 0,0,0; 0,0,1/2 and two S atoms at 1/3,2/3, 
1/4; 2/3,1/3,3/4. The extra Ti atom along the c-axis 
produces a marked expansion in this direction. The c/a 
ratio of 1.673 for TiS2 increases to c/a = 1.934 in TiS 
(phase I). 

TiS (phase II) showed a further expansion of the c-axis. 
The comparable hexagonal lattice constants were ao = 
3.287 A, Co = 6.421 A, giving a c/a ratio of 1.953. Its 
crystal structure is of the WC-type (space group D3h - 
C6m2) and contains a single Ti atom at 0,0,0 and one sul- 
fur atom at 1/3,2/3,1/2 in a unit cell having a c-axis one- 
half that given above. 

Rotation and powder photographs of TiS (phase III) 
showed an apparent disordered structure. The occurrence 
of this phase at low sulfur contents indicates that a defi- 
ciency of sulfur atoms produces a random distribution of 
these atoms throughout the structure. No structural an- 
alysis was carried out on this phase due to the lack of 
suitable single crystals. Hexagonal cell has a, = 3.272 A, 
Co = 6.440 A. 

A titanium metal phase containing sulfur atoms was 
isolated by leaching. The expanded unit cell was hexagonal 
with a, = 2.967 A, and c, = 14.50 A. Tripling of the tita- 
nium metal c-axis was necessitated by the appearance of 
extra reflections in powder photographs. The composition 
limit of this phase was estimated to be TiS. 
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THE CRYSTAL STRUCTURE OF ZrSiz: 
THE CRYSTAL STRUCTURE OF ZrSz: 
THE CRYSTAL STRUCTURE OF Zri;;S2: 
THE UNIT-CELL DETERMINATION 
OF PIEZOTITE 


(L. C. Card No. Mic 58-5674) 


Arthur John Julian Bracuti, Ph.D. 
Rutgers University, 1958 


Major Professor: Dr. Philip Vaughan 


The structure of ZrSiz2 was determined from single- 
crystal data. Patterson and Fourier projections were used 
in conjunction with the method of Least Squares to inter- 
pret the data. It was found that the space group is D2}, 
--Cmcm With four molecules of ZrSi2 per unit cell. The 
atomic coordinates are, (0,y,1/4), (0,y,3/4), (1/2,1/2+y, 
1/4), (1/2,1/2 -y,3/4), with Fai, * 0.7522, Yo, = 0.4466, 

ll 
and YZr = 0.1022. , 

The structure of ZrS2 was determined with powder data 
by a method of trial and error. It was found that ZrS2 has 
the space group D3qg--C3m with one molecule per unit cell. 
There is a Zr atom at (000), one sulfur atom at (1/3, 2/3, 
1/4), and one sulfur atom at (2/3, 1/3, 3/4). 

The structure of Zri4xSe2 (x.0.5) was determined with 
powder data by a method of trial and error. The space 
group is O;,-Fd3m. In this structure there are 32 sites oc- 
cupied by sulfur atoms, and two sets of 16 sites which are 
filled by zirconium atoms in the following manner: The 
first set of 16 sites is completely filled with zirconium 
atoms, and the second set of 16 sites has approximately 8 
zirconium atoms statistically distributed. 

The unit-cell parameters of Piezotite were determined 
by a method of triangulation. These parameters are: 


a = 7.46 A, b = 4.63 A, c = 4.89 A, @ = 95° 20', 


B = 99° 10', Y= 106° 48: 
Microfilm $2.00; Xerox $3.00. 60 pages. 


THE SALTING-OUT CHROMATOGRAPHY 
OF CARBONYL COMPOUNDS 


(L. C. Card No. Mic 58-5675) 


Arthur Charles Breyer, Ph.D. 
Rutgers University, 1958 


Major Professor: Wm, Rieman III 


This research project was designed to meet the follow- 
ing goals: (1) to develop a general method for the quanti- 
tative analysis of mixtures of carbonyl compounds; (2) to 
gain better insight into the nature of the physical picture 
of salting-out on ion-exchange resins. 

In order to meet the foregoing objectives the following 
elution variables were studied: (1) flow rate, (2) sample 
size and chain length of the carbonyl compound, (3) mesh 
size, functional group, ionic form, percentage of exchange 
sites, exchange capacity and water content of the resin, 
and (4) the nature and concentration of the aqueous salt 
solution. Distribution ratios, C, were calculated from the 
general plate theory equation 





* 
U =CV+V (1) 


Salting-out constants were determined with the use of the 
equation 


log C = log Co + kM (2) 


by plotting log C versus the molarity of the eluent. Thir- 
teen ketones and four aldehydes were investigated. 

Equations were derived which enable one to calculate 
the peak of the elution graph, U'," for each substance ina 
multi-component mixture, when the mixture is eluted from 
an ion-exchange column by step-wise changes in the eluent 
concentration, The general equation is 


UT = V+ 2Un + Cra (¥-2 =) (3) 
Cn 


where V is the interstitial volume, U;, U2...Un are the 
milliliters of eluent 1, 2...n used, and C,, C2...Cn are 
the distribution ratios of the compounds with eluent 1, 2 

» i 

With the aid of equations (2) and (3) and the graphs of 
log C versus M, four carbonyl separations were carried 
out. For example, formaldehyde, acetaldehyde, acetone, 
propionaldehyde, methyl ethyl ketone and methyl n-propyl 
ketone were separated. 

It has been shown that the absorption of non- 
electrolytes by ion-exchange resins is dependent upon: 

(1) the ionic form, nature of the matrix, functional group, 
degree of crosslinking and capacity of the resin; (2) the 
specific salt and its concentration in the external solution; 
and (3) the concentration, length of the carbon chain and 
type and number of polar groups of the non-electrolyte. 
The results are discussed in terms of the physical chem- 
istry of ion-exchangers. 

Finally, an attempt has been made to explain the mech- 
anism of salting-out on ion-exchange resins in terms of 
the interactions between the solute molecules, the external 
salt solution, and the components of the resin. The opera- 
tive factors are believed to be: (1) “simple dissolution of 
the solute in the water present in the resin”; (2) salting- 
out of the non-electrolyte by the ionic groups of the resin; 
(3) “London dispersion forces between the hydrocarbon 
part of the organic solute and the benzene nuclei of the 
resin; (4) interactions between the dipoles of the solute 
and the ions and polar groups of the resin phase; 

(5) salting-out of the non-electrolyte by the external aque- 
ous salt solution into the resin; (6) van der Waals forces 
between the organic molecules and the quaternary ammo- 
nium groups of Dowex 1 or similar interactions with the 
tetraalkyl ammonium forms of Dowex 50; (7) steric ef- 
fects concerned with the size of the uncharged molecule, 
the volume of the framework interstices, and the internal 
surface area available for adsorption; and (8) diffusion 
and kinetic effects. 

The total project has developed a fresh approach to the 
separation of carbonyl compounds. Significant progress 
has been made toward unravelling the mechanism of 
salting-out on ion-exchange resins. 
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REACTOR-IRRADIATED PHOSPHORYL CHLORIDE 
(L. C. Card No. Mic 58-5889) 


Thomas Joseph Clark, Ph.D. 
Kansas State College, 1958 


Phosphoryl chloride samples were irradiated for vary- 
ing periods of time in a thermal neutron flux (9) of approx- 
imately 6 x 10**n cm~* sec™*. The samples were irradi- 
ated in the graphite-moderated X-10 reactor at Oak Ridge 
National Laboratory. During neutron irradiation, the sam- 
ples were necessarily subjected to reactor gamma rays of 
1 mev average energy at an approximate intensity of 1.55x 
10° roentgen hr~’. The results were related to @t, the in- 
tegrated neutron dose, which was calculated from radioas- 
say of the samples. 

Purified carriers (POCl3;, PCl3 and PSCls) were added 
to each sample after irradiation and then separated by 
fractional distillation through a column with 11.7 theoreti- 
cal plates. The distillate was collected in a number of 
small fractions and aliquots of each fraction were diluted 
with xylene to constant volume. Radioassay of the aliquots 
was done using an assembly with a thin-walled geiger 
counter immersed directly into the radioactive solution. 

Radioactive P™ from the P™ (n,¥)P™ reaction was 
identified as P*Cl; and P“OCl; and some indications of 
the presence of P“Cl; were obtained. The distribution of 
p* in the components was a function of the irradiation 
time and curves were presented relating the distribution 
to @t. At low irradiation times about 60 per cent of the P™ 
‘was found as P“Cl; and about 40 per cent as P*OCl3. With 
higher irradiation times the per cent as P*°Cl; decreased 
rapidly with neutron dosage while the per cent as P*OCIs; 
increased at a slower rate to a maximum of about 85 per 
cent. 

The number of P**-labeled molecules was calculated 
for each sample and the curve relating P**Cl; to #t showed 
a sharp decrease in slope at @t values of about 5x 10°*. A 
corresponding sharp increase in slope was not obtained 
for the P*OC1; curve at similar @t values; rather, a grad- 
ually increasing slope was found for this compound, Chlo- 
rination of P*Cl; to P™Cl; was postulated since Cl” and 
C1°° would be freed from POC1; molecules by the recoil 
associated with (n,¥) reactions at a rate 360 times greater 
than P™ and chlorine might also be freed by radiolysis. 

A mechanism was postulated for explaining the chang- 
ing distribution of P*-labeled compounds in irradiated 
POCl;. The primary products that contained P* were 
considered to be PCl3; and POCl3. Subsequently, part of 
the P**Cl; was converted into P*OCl; and P“Cls; by 
radiation-induced oxidation and chlorination. The extent 
of the conversion was a function of neutron dosage. Rate 
equations were proposed for the transformations and the 
rate constants were evaluated from the experimental data. 
The integrated rate expressions satisfactorily reproduced 
the distributions for P“Cl; and P“OC1s. 
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ON THE PHOTOFISSION CROSS SECTIONS 
NEAR THRESHOLD OF NUCLEI IN THE 
REGION OF THE VERY HEAVY ELEMENTS 


(L. C. Card No. Mic 58-7269) 


Kenneth Malcolm Clarke, Ph.D. 
The Pennsylvania State University, 1958 


Variations in the photofission cross section near 
“threshold” with initial kind of nucleus were investigated 
for seven spheroidal nuclei in the region of atomic num- 
bers 90, 92, 93. The photofission cross sections at the two 
discrete energies 6.14- and 7.0 Mev were determined for 
the following even-even nuclides: Th?**, U7**, U*°°, and 
U* °°. and also the odd-A nuclides: U***, U?*°, and Np*®”. 
This problem was suggested partly by the qualitative pro- 
posals of A. Bohr concerning odd-parity states and low 
energy photofission and partly by the results of betatron 
studies at low energies on the very heavy elements. 

Nuclear excitation of the target nuclei was achieved via 
gamma-rays from nuclear capture of protons on fluorine. 
Protons of 1.380- and 3.645 Mev energy impinged on a 
thick CaF2 target. The high energy quanta of 6.14-, 6.91-, 
and 7.12 Mev so obtained represent the well-known ground 
state transitions in O’° whose relative intensities change 
with proton bombarding energy. The fission counting was 
done in a double. region ionization chamber of 27 geometry. 
The heavy-element samples were nearly uniform oxide 
deposits on platinum of about one mg/cm*. Employing the 
known thick target relative gamma-ray intensity ratio, 
I(6.91 + 7.12)/1(6.14), plus the measured gamma flux and 
fission counting yield at each of the two above proton ener - 
gies, the (Y,fission) cross sections at 6.14- and 7.0 Mev 
were calculated. 

The (¥,fission) cross sections for Th? ** and U**® are 
greater at 6.0 Mev than at 7.0 Mev, as indicated by earlier 
betatron results. U**° also exhibits a strong resonance at 
about 6.0 Mev. However the other even-even uranium iso- 
tope investigated, U***, does not show this behavior. Its 
(¥,fission) cross section appears to be increasing mono- 
tonically with energy between 6.0- and 7.0 Mev. The odd-A 
uranium isotopes U*** and U**°* also do not show any un- 
usual behavior in this energy interval. The (Y,fission) 
cross section for-U**° appears to be essentially constant 
which again is a confirmation of earlier betatron studies. 
For U**’, the cross section is increasing with energy. The 
one odd-proton nuclide examined, Np**", appears also to 
exhibit a resonance behavior at or about 6.0 Mev. These 
experimental results are correlated with existing informa- 
tion on low energy photofission and other nuclear data to 
explain tentatively the small bumps or resonances in the 
photofission excitation curves. 
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THE INTERPRETATION OF THE VIBRATIONAL 
SPECTRA OF SOLID HYDROXYLAMMONIUM SALTS 


(L. C. Card No. Mic 58-7319) 


David Lee Frasco, Ph.D. 
State College of Washington, 1958 


This study was undertaken in order to resolve the anom- 
alies associated with the vibrational assignments of the 
hydroxylammonium ion which appear in the literature and 
to obtain additional data concerning the theory of the vi- 
brational spectra of solids. 

The infrared absorption spectra of thin crystalline 
films of the chloride, bromide, iodide and deuterated chlo- 
ride and bromide salts of hydroxylamine were obtained at 
25°C., -78°C., and -180°C. in the region between 400 and 
4000 cm™*. For purposes of comparison the spectra of the 
sulfate and phosphate salts in potassium bromide pellets 
were taken at room temperature. Spectra of methoxyam - 
monium chloride, trimethylhydroxylammonium chloride 
and hydroxylamine-O-sulfonic acid were also obtained. 

Although the spectrum of the iodide compound is simi- 
lar to those of the chloride and bromide salts, significant 
differences exist which may require a separate interpre- 
tation. 

The spectra of the chloride and bromide salts were sat- 
isfactorily interpreted on the basis of the presence of a 
hydroxylammonium ion rather than a weak hydroxylamine- 
hydrogen halide association complex in the solid. The in- 
terpretation is based on the ion, containing an axial sym- 
metric ONH;* group, with actual crystal site symmetry 
Ci, but nearly C,. Thus, nine main bands are assigned to 
fundamental vibrations consisting of an OH stretch, two NH 
stretches, two NH; deformations, an OH bend, an NHs3 rock, 
an NO stretch, and an OH torsion. At low temperatures 
the two NH; deformations are split due to interactions 
within the unit cell. In addition a lattice torsion frequency 
is estimated from combination bands. 

A temperature dependent band was found in the spectra 
of the bromide and deuterated chloride and bromide salts 
which was not observed in the spectrum of the chloride 
salt at low temperatures. It was not necessary to assume 
any sort of solid state transitions to account for the band, 
which was assigned to a combination of the gerade and un- 
gerade components of the OH torsional mode, Combination 
bands of the NH; deformations with the NH3 rock, which 
are characteristic of compounds containing the NH3;t group 
were also assigned. A combination band between an NHs3 
deformation and a lattice torsion was used to estimate the 
frequency of the latter motion. 

The interpretation of the spectra are consistent with a 
corrected Teller-Redlich product rule calculation and a 
normal coordinate treatment based on a simple valence 
force potential. The values of eight force constants were 
obtained and the difference in a ninth and tenth calculated. 
In units of millidynes per Angstrom the OH stretching 
force constant is 5.66, the NH stretch 5.21, and the NO 
stretch 5.25; for the NHs deformation the force constant 
is 0.585, for the NHs3 rock 0.651, for the OH bend 0.749, 
and 0.0723 for the OH torsion. The value of the interaction 
force constant between the NH3s rock and the deformations 
was found to be 0.063. The difference between the NH3 
rock-NO stretch and NH; deformation-NO stretch interac- 
tion force constants was calculated to be 0.19. Of the 
eighteen calculated frequencies, fourteen were in error 





less than two per cent of the observed values. Of the re- 
maining four, three were in error less than five per cent. 
This agreement between calculated and observed frequen- 
cies is better than usually obtained and justifies both the 
model and the approximations used. 

To account for the low OH and NH stretching frequen- 
cies observed in these salts it is proposed that, because of 
the formal positive charge on the ion, “proton” hydrogen 
bonds are formed in the crystal between the hydroxylam- 
monium ion and the anion present. These hydrogen bonds 
are stronger than usually observed with the halides due to 
the charge on the hydrogen atoms. The positive charge on 
the ion also apparently strengthens the N-O bond thereby 
increasing the NO stretching frequency. 
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THERMOCHEMISTRY OF SOME MOLYBDENUM 
AND TUNGSTEN COMPOUNDS 


(L. C. Card No. Mic 58-5529) 


Robert Leslie Graham, Ph.D. 
University of Virginia, 1958 


The construction of a calorimeter for the measurement 
of heats of solution has been described. A method for pre- 
paring pure H2MoQ,4, MoO2Clz, and MoO(OH)2Clz is given. 
Heats of solution of H2MoO,, MoO3;, NazMoQ,, MoO2Clz 
and MoO(OH)2 Cle have been determined in various solu- 
tions. From these data the heats of formation of Hz MoO. 
(c), NazMoQO, (c), MoO, (aq.) MoOzClz and MoO(OH)2Clz 
have been calculated to be, respectively -249.9, -350.4, 
-238.2, -170.0 and -245.2 kcal./mole. The free energy of 
MoO, (aq.) has been calculated to be -201.8 kcal./mole 
and the standard oxidation potential of Mo/MoO, couple - 
calculated to be 0.92 v. 

The heat of solution of NazWO, has been measured and 
the standard heat of solution calculated to be -1.60 kcal./ 
mole. Because this heat of solution is very different from 
that calculated from previously reported heats of forma- 
tion, we have measured the heat of reaction of crystalline 
tungstic acid (H2WO,) with excess aqueous sodium hydrox- 
ide and have found the standard heat of this reaction to be 
-13.7 kcal./mole H2WO,.. The heats of solution of Ag2WO, 
and AgNO; in aqueous NHs and the heat of solution of 
AgNOs; in water have been measured and the standard 
heats found to be -12.39, -8.12 and 5.42 kcal./mole respec- 
tively. Our heats of reaction and solution have been used 
to calculate the heats of formation of WOg (aq.) NazWO, 

(c) and AgeWO, (c) to be -266.6, -379.6 and -230.7 kcal./ 

mole respectively. The thermodynamics of solution of 

Ag2WQ, is discussed in terms of polytungstate formation. 
Microfilm $2.00; Xerox $3.00. 47 pages. 
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CHRONOPOTENTIOMETRY OF 
SOLUTIONS AND AMALGAMS 


(L. C. Card No. Mic 58-5949) 


Richard Heezen Johns, Ph.D. 
The University of North Carolina, 1958 


Supervisor: Charles N, Reilley 


A study was first undertaken to determine the analyti- 
cal value of potential-time curves (of a duration of one 
minute or less) recorded during constant-current reduction 
of simple metal ions at a stationary mercury pool elec- 
trode. A theoretical treatment of the diffusion-controlled 
process is presented and the results are found to agree 
well with theory for the reversible systems subjected to 
study. The technique proved to be an effective analytical 
method for both single ions and mixtures over the concen- 
tration range of 10~’ to 10™* molar. Measurements in the 
10~° molar range may be made with an average deviation 
of about 2 percent. Diffusion coefficients were calculated 
from chronopotentiometric results and are compared with 
analogous polarographic values. Semi-logarithmic plots of 
a transition time factor versus potential yield “n-values” 
which are very close to the theoretical integers. 

In a second study, the chronopotentiometric method was 
extended to the anodic stripping of electroactive metals 
from dilute amalgams. The theory is further developed to 
cover this case, and the results are again found to be in 
good agreement. Diffusion coefficients (which apply to the 
active metal in the mercury phase) were calculated from 
experimental data. Semi-logarithmic plots were used in 
the determination of “n-values” in the oxidation processes. 

The experimental method and the design of cells and 
electrical equipment are discussed. 

Microfilm $2.00; Xerox $4.60. 90 pages. 


SOME KINETIC STUDIES OF CHROMIUM(III) 
COMPLEXES AND STUDIES WITH A 
SQUARE-WAVE POLAROGRAPH 


(L. C. Card No. Mic 58-2778) 


Robert Le Johnson, Ph.D. 
University of Utah, 1958 


Chairman: Randall E, Hamm 


By a polarographic method the rates of formation of 
complex ions by reaction of hexaquochromium (II) ion with 
o-phthalate, terphthalate and acetate were determined over 
a range of pH values, temperature and ionic strength. The 
initial reaction rates were found to be inverse first order 
with respect to hydrogen ion concentration, first order with 
respect to chromium(III) ion concentration, independent of 
the concentration of the complexing anion, and increased 
with ionic strength. From the combined efforts at this lab- 
oratory, a general mechanism was proposed for the initial 
reaction of chromium(III) and an organic acid anion. Acti- 
vation energies and entropies were determined at different 
ionic strengths. 

The value of the equilibrium constant for the dissocia- 
tion of a water molecule attached to the loosely complexed 





chromium(II]) was determined at several temperatures and 
the free energy was calculated for the reaction. 

Some new bis(diethylenetriamine)chromium (II) salts 
were prepared and analyzed. 

By a spectrophotometric method, the rates of aquation 
of tris(ethylenediamine)chromium(II]) and bis(diethylene- 
triamine)chromium(III) were studied. The aquation for 
tris(ethylenediamine)chromium(II]) appears to take place 
step-wise with the first replacement being slow compared 
to the others. After a short induction period, the aquation 
reaction was found to be first order in the chromium che- 
late, about .04 with respect to hydroxide and the same 
order of magnitude with respect to nitrate. Sulfate also 
increases the rate. The aquation appears to be independ- 
ent of water concentration in studies with as little as 60 
per cent water. From temperature dependence data the 
energies and entropies of activation were calculated. 

An investigation was made which involved the irrever- 
sibility of indium reduction. From aged, indium solutions 
to which chloride had been added a kinetic process was 
observed. Some suggestions describing the process in- 
volved are made. 

A comparison between the square-wave and conventional 
polarograph for a dilute mixture of indium and cadmium 
in 4 N potassium bromide is made, 

With the use of a gate width in the range of 1/10 of a 
cycle, base line slant in the square-wave polarograph is 
prevented by the proper choice of components in the cell 
circuit. 

In an investigation of the effect of the frequency of the 
square-wave voltage on the square-wave current for cad- 
mium in a 4 N potassium bromide solution, it was found 
that the order varied with the concentration of cadmium. 

Some suggestions are made to account for the change 
of the “half-wave width” with cadmium concentration. 
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SPUTTERING OF SILVER BY HYDROGEN IONS 
(L. C. Card No. Mic 58-2923) 


Amelie Lindner, Ph.D. 
Indiana University, 1958 


This is an account of the determination of the angular 
distribution of sputtering and the sputtering coefficient of 
silver bombarded by hydrogen and helium ions of energies 
ranging from 8 to 13 KEV. 

The sputtering coefficient is the number of target 
atoms ejected per incident ion, The angular distribution is 
the relative number of target atoms coming off at different 
angles,@, @ being measured from the target normal. 

Sputtering coefficients are measured by subjecting the 
material in question to ionic bombardment, either by plac- 
ing it in a gaseous discharge at low pressure or by making 
it the target of a beam of ions extracted from a suitable 
source. In either case the number of target atoms sput- 
tered per impinging ion is determined from the amount 
sputtered, the ion current, and the time of sputtering. 

Existing data give sputtering coefficients of silver of 
the order of 1 to 10 for light ions at about 10 KEV. How- 
ever, the data are conflicting, mainly because of lack of 
control over the incident-ion species, angle of incidence, 
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the degree of cleanliness of the target surface, and the 
temperature. In the present experiments, hydrogen ions 
from a radiofrequency ion source were extracted and then 
accelerated and focused by means of an electrostatic lens. 
The resulting beam was magnetically analyzed into its con- 
stituent ions. The desired ions were focused normally on 
radioactive silver targets. Sputtered silver was collected 
on a collector surrounding the target. 

Two types of targets were used; one consisted of a thin 
layer of silver plated on a platinum plug, the other was a 
solid piece of silver. The targets were kept at 100°C, the 
collectors at -140°C, and the target chamber at -50°C. 

The pressure was 5 x 10°° or lower before hydrogen was 
admitted to the ion source. The current density was 300 
ya/cm*, corrected for secondary emission. 

The sputtering coefficients were calculated from the 
specific activity of the silver, the activity of the collectors, 
the time of bombardment, and the ion current corrected 
for secondary emission. The angular distribution was 
found by sectioning the cylindrical collector and measuring 
the activity of each section. 


Results 





1, The angular distribution varies approximately as cos @. 


This is in agreement with the findings of Seeliger and 
Ssommermeyer., 


The sputtering coefficients of H*, H> , and D* ions in- 
cident on silver are, respectively, 0.030, 0.075, and 
0.082, at 9.25 KEV; and 0.34 for He* at 12.8 KEV. 


These results are much lower than the values found by 
others under comparable conditions. The difference is at- 
tributed to the absence of neutral particles in the analyzed 
beams used in the present experiments. 

Microfilm $2.00; Xerox $7.00. 149 pages. 


CONTRIBUTIONS TO THE THEORY 
AND APPLICATION OF DIFFUSIONAL 
PROCESSES AT MICROELECTRODES 


(L. C, Card No. Mic 58-7764) 


Joseph Morris Markowitz, Ph.D. 
University of Michigan, 1958 


Unsolved problems of interpretation and mechanism in 
the polarographic method relate logically to three areas: 
(a) the effect of the chemical nature of the electroactive 
substance on the magnitudes of the current and half-wave 
potential; (b) the effect of the solution environment on the 
foregoing magnitudes; and (c) the basic theory of the po- 
larographic process itself. One problem from each of 
these areas was considered. 

The effect of the structure of an organic molecule on 
the magnitude of the polarographic variables was studied 
for the 2-bromoalkanoic acids and their ethyl esters. The 
relationship between half-wave potential and pH for the 
acids shows pH-invariant regions in the alkaline and acidic 
regions, the values of E,/2 in the former region being con- 
siderably more negative. The E,/2 values for the esters 
are pH-independent, being slightly more positive than 
those of the corresponding acids in the acid region. The 





polarographic waves all involve a diffusion-controlled two- 
electron reduction, The branched-chain acids are more 
easily reducible than their straight-chain isomers with 
specific exceptions in the alkaline region. The trend of the 
variation of E,/2 with chain length was treated as the oper- 
ation of the electrostatic effects important in the lower 
acids and esters; steric effects related to ring formation, 
important in certain of the higher acids; and bulk effects, 
responsible for the over-all trend of reducibility in the 
higher acids. Ionic and free-radical mechanisms were 
compared on the basis of inferences developed from the 
data; the latter mechanism is considered more probable. 

The effect of solution environment was studied through 
the investigation of liquid sulfur dioxide as a polarographic 
solvent. Apparatus was developed for performing polaro- 
graphic experimentation in this solvent using either the 
dropping mercury electrode or the stationary cylindrical 
platinum electrode. It was found that liquid sulfur dioxide 
suffers three handicaps in comparison with water as a po- 
larographic solvent: (1) The non-existence of a suitable 
background electrolyte; (2) an indeterminate amount of 
reference electrode polarization; and (3) a characteristic 
high resistance for all solutions. 

Brief studies were made of a number of solutes, both 
organic and inorganic, and a detailed study was made of 
the electroactivity of triphenylchloromethane, for which 
One wave occurs in the cathodic branch and two in the an- 
odic, the more positive being larger. It was concluded 
that the reaction products corresponding to the cathodic 
and larger anodic waves are, respectively, triphenyl- 
methyl, due to a cathodic process, and the perchloride of 


' the solute, due to an anodic process. No assignment could 


be made for the less prominent anodic wave. 

The third problem, related to the basic theory of the 
polarographic method, concerns the disparity between 
present theory and experiment in the current-time rela- 
tionship at the dropping mercury electrode. A detailed 
and critical study was first made of the mathematical con- 
tributions of previous authors to the analysis of this prob- 
lem. It was concluded that the experimentally determined 
current-time relationship in polarography cannot be ex- 
plained by the simple hypothesis, common to all previous 
mathematical work, that constant initial solution concen- 
tration exists at the time when each drop begins to form. 
The postulatory basis of the theory was therefore revised 
to contain the alternate hypothesis that at the beginning of 
drop formation the region about the electrode tip is de- 
pleted of electroactive material because of its removal 
through electrolysis at the preceding drop. Mathematical 
development of the revised hypothesis led to a prediction 
for the current-time relationship which is substantially in 
agreement with the experimental data. The validity of the 
conclusion is considered to be unaffected by the various 
substantive assumptions employed. 
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A REFERENCE ELECTRODE FOR 
FUSED-SALT STUDIES 


(L. C. Card No. Mic 58-5591) 


David Boyd Marsland, Ph.D. 
Cornell University, 1958 


A reference electrode was developed by means of which 
to monitor the oxidation potential at a fused-salt-liquid- 
metal interface. The electrode is any member of a class 
which may be represented thus: ) 


Zn(:) / ZnClaa) //Pyrex ° 


The solvent, indicated by the symbol (A), is a ternary eu- 
tectic: 58 per cent MgClz, 24 per cent NaCl, and 18 per 
cent KCl, by weight, melting near 396°C. In the electrodes 
actually tested the solutions contained from two-tenths to 
six mole per cent ZnClo2. 

This electrode is similar in principle to that recently 
described by Bockris, Hills, Inman, and Young. 

The Pyrex envelope is integral except for a tungsten 
connection to the metallie- zinc; there is thus no mixing of 
the internal and external electrolytes. (This arrangement 
gives the device an indefinite lifetime and makes it espe- 
cially useful in hazardous locations such as nuclear-fuel 
reprocessing plants. Electrical continuity is made possi- 
ble by sodium -ion transport through the Pyrex. In the use- 
ful temperature range, from the melting point of zinc to 
the softening point of the glass, electrodes with resistances 
less than 100 kilohms are easily fabricated. The measur - 
ing means thus need not be especially sensitive, yet casual 
usage will not significantly displace the half-cell potential. 

The potentials of several electrodes of various concen- 
trations were compared, using the ternary solvent as the 
electrolyte and a gaseous chlorine electrode as a working 
standard, The system ZnClz2-ternary solvent was treated 
as a pseudo-binary. A correlation between composition, 
temperature and potential was deduced and the data were 
readily extrapolated to infinite dilution. The limiting val- 
ues of the excess partial molar free energy and entropy 
were, respectively, minus 3300 calories and 2.9 eu. 

General expressions for the excess thermodynamic 
quantities in binary systems are given. These have the 
form of power series with composition as the explicit, and 
temperature as the implicit, independent variables. The 
equations describing ideal and regular solutions are spe- 
Cial cases. Useful approximations for other systems re- 
quire terms no higher than cubic. These cubic equations 
were used to correlate the data from this study and, ina 
more severe test of their utility, published data for perti- 
nent binary systems. 

A preliminary study concerned the reversible potential 
for the cell 


Zn(i) / ZnClz(1) / Clea(g) » C- 


Published data were verified, while recent predictions 
from thermochemical bases were contradicted. The 
sources of the latter are examined in some detail, and it 
is concluded that the electrochemical data are more reli- 
able, Microfilm $2.00; Xerox $7.00. 146 pages. 





ADSORPTION OF GASES ON EVAPORATED 
METAL FILMS AND OXIDIZED NICKEL FILM 


(L. C. Card No. Mic 58-3085) 


Bibhuti R. Mazumder, Ph.D. 
Howard University, 1958 


Chairman: J. Leon Shereshefsky 


This investigation was undertaken with the purpose of 
studying further two dimensional condensation, particularly 
in connection with oriented metallic surfaces and their 
homogeneous character. Adsorption of krypton, methane 
and ethane was carried out on evaporated iron, nickel and 
copper films, as well as on nickel oxide formed by the ox- 
idation of an evaporated nickel film. 

Electron diffraction studies showed that the nickel 
films were oriented with the 110 plane, iron film with 111 
plane parallel to the substrate and the copper film was un- 
oriented. Nickel oxide crystals were cubic in structure 
with a = 4.17A° and were oriented with the 111 plane paral- 
lel to the substrate. 

Adsorption of krypton on nickel films revealed the 
equivalency of the adsorption sites and that the surface 
was homogeneous. It also differentiated between the two 
different spacings in conformity with the lattice structure 
of the 110 plane of nickel in showing two isosteric heats. A 
constant isosteric heat of adsorption of krypton on nickel 
oxide also showed the equivalency of the adsorption sites, 
indicating a high degree of homogenity of the surface. 

The adsorbed molecules on these surfaces were bound 
to definite adsorption sites and the adsorbed phase showed 
the behavior of the Langmuir film. Calculation of the di- 
pole moment of the adsorbed molecules showed that the 
adsorbed molecules were highly polarized and that the van 
der Waals forces were reduced to a negligible value by 
the interaction of the parallel oriented induced dipoles. 
The repulsive forces at low surface coverage were suffi- 
cient to bring the energy of adsorption much below the en- 
ergy of condensation. This was particularly true for 
methane. 

At higher surface coverages the energy of adsorption 
increased showing a diminution in the repulsive forces. 
This diminution-is very likely due to the partial depolari- 
zation of the oriented dipoles and the display of the normal 
attractive van der Waals forces. But even this was insuf- 
ficient to bring about the condensation of the adsorbed 
phase. The adsorbed phase though showed a strong tend- 
ency of multilayer formation, which again points to the 
high degree of polarization of the first layer by the sub- 
strate. It is thus shown that polarization and subsequent 
orientation of the adsorbed phase is one of the most im- 
portant factors in the manifestation of two dimensional 
condensation of an adsorbed phase on solid surfaces. 

On nickel oxide evidence of chemisorption of the first 
layer of ethane and the condensation of the second layer on 
the chemisorbed layer was obtained. Chemisorption of 
ethane at the temperature of liquid oxygen indicates a high 
degree of catalytic activity of the oriented nickel oxide 
film. Microfilm $2.00; Xerox $3.80. 70 pages. 
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A ONE-DIMENSIONAL SQUARE WELL MODEL 
FOR THE HYDROGEN BOND 


(L. C. Card No. Mic 58-5770) 


Paul Caylor McKinney, Ph.D. 
Northwestern University, 1958 


Supervisor: Gordon M, Barrow 


A one-dimensional square well potential function is se- 
lected to replace the Coulomb potential of the atom, where 
the well depth and width are related to the electron attrac- 
tive properties of the atom. Wave functions analogous to 
s and sp hybrid orbitals are generated by this potential. 

The electronic energy of an -A-H bond is calculated by 
the method of variation, using a linear combination of 
atomic orbitals (LCAO) for the contributing resonance 
forms. In view of the resonance forms, the electron- 
electron repulsion may be satisfactorily treated as an ad- 
ditive constant in the ionic term, and the electron-electron 
repulsion in the covalent term may be neglected. The in- 
crease in stabilization over the purely covalent molecule 
due to the ionic resonance form is related to the difference 
of electronegativity of the two atoms participating in the 
bond, If this electronegativity difference is equated to the 
empirical electronegativities of Pauling, specific well 
depths may be assigned to the atoms. Ionic character as 
a function of internuclear distance is related to the contri- 
bution weight of the ionic resonance form. The potential 
energy curve can be calculated from the obtained electronic 
energy and a nuclear and inner shell repulsion energy such 
that the potential energy goes through a minimum at the 
equilibrium internuclear distance of the bond. It is then 
possible to determine the vibration frequency of the bond 
by fitting a Morse curve to the calculated potential energy. 

The hydrogen bond may be approximated by this model. 
Three resonance forms are chosen to represent the bond: 


/A ---H :B -- 1. 
/ A? H® :-B -- a. 
a a ae) 


In the third form, it is necessary to recognize explicitly 
the transfer of the charge. The electronic energy may be 
calculated as in the normal bond case and contribution 
weights determined. A repulsion energy analogous to the 
normal bond is again added to the electronic energy to 
specify the potential energy curve. The dipole moment 
and change of dipole moment with respect to internuclear 
distance are functions of the contribution weights and in- 
ternuclear distances. 

The hydrogen bond energy, the change in dipole moment 
with internuclear distance, the change of vibrational bend- 
ing and stretching frequencies are in reasonable agreement 
with experimental observations, suggesting that the phe- 
nomenon of hydrogen bonding is a quantum mechanical in- 
teraction rather than a simple electrostatic effect. 

Microfilm $2.00; Xerox $3.00. 48 pages. 





ISOTOPE AND KINETIC STUDIES OF 
THE ENZYME FUMARASE 


(L. C. Card No. Mic 58-5363) 


Wilmer Glenn Miller, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Robert A. Alberty 


The exact solutions to the rate equations for the re- 
versible Michaelis-Menten mechanism have been obtained 
for the case where the Michaelis constants for the sub- 
strate and product are equal. Under this condition the 
steady state approximation is shown to be a good approxi- 
mation if the initial substrate concentration is much 
larger than the total enzyme concentration, or if the sum 
of the enzyme and initial substrate concentrations is much 
less than the Michaelis constant for the substrate. A per- 
turbation solution was developed for the case where the 
Michaelis constants are not equal and where the substrate 
concentration is much larger than the enzyme concentra- 
tion. A method for investigating the convergence of this 
solution was described. The use of the steady state ap- 
proximation in interpreting kinetic data for the fumarase 
reaction was shown to be completely justified. 

In the hydration of fumarate to 1-malate the elements 
of water were shown to add by a cis addition to the double 
bond. Using deuterium and oxygen-18 isotopes to label 1- 
malate, it was possible to prove that 1-malate does not 
directly exchange oxygen and hydrogen with the solvent in 
the enzymatic reaction. 

A novel isotope rate effect was described in which the 
substitution of deuterium for hydrogen in 1-malate and 
fumarate caused an increase in the reaction rate, although 
the deuterium itself was not involved directly in the reac- 
tion. A qualitative explanation of this rate effect was based 
on the relative electron releasing power of hydrogen and 
deuterium. 

By use of isotope rate data, the rate limiting step in 
the dehydration of 1-malate was shown to be the breaking 
of the carbon-hydroxyl bond. In the hydration of fumarate, 
the rate limiting step was shown to be addition to the 
carbon-carbon double bond. However, the order in which 
these two bonds are broken could not be established. 
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KINETICS AND MECHANISM OF 
DIBORANE PYROLYSIS 


(L. C. Card No. Mic 58-2759) 
John Rolph Morrey, Ph.D. 
University of Utah, 1958 


Chairman: Henry Eyring 


A comprehensive literature survey of reactions per- 
taining to the pyrolysis of boranes has been made in an ef- 
fort to correlate the pertinent findings so far established. 


- To facilitate further investigation a heatable infrared cell 


was constructed. Its description along with the electronic 
circuit of the temperature controller and pressure meas- 
uring devices has been included. Two sets of equations 
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are presented for the analytical determination of mixtures 
of diborane, tetraborane, pentaborane-9 and pentaborane-11 
from infrared spectra-- for high pressures and for low 
pressures. A study of the kinetics of pyrolysis of diborane 
in the infrared cell as well as pyrex cells is herein re- 
ported, Evidence is given for second order disappearance 
at low temperatures and a transition from second order to 
3/2 order at about 150°C. First order disappearance data 
are also discussed. Data are provided to substantiate in- 
duction periods in diborane pyrolysis. The catalytic ef- 
fects of sodium chloride, silicone rubber, teflon, Apieson 
lubricant and mercury are discussed. Total-pressure- 
curve characterization has been attempted in order to cor- 
relate the various types of curves obtained by different in- 
vestigators. Unstable, unidentified intermediates in the 
pyrolysis of diborane have been detected using a “differen- 
tial method.” Preliminary investigations on pentaborane-11l 
and tetraborane pyrolysis are also presented. In conclu- 
sion a mechanism has been postulated which accounts for 
the activation entropies and enthalpies of the first and 
three-halves order diborane disappearance. As yet no 
suitable second-order mechanism has been postulated. 
Microfilm $2.00; Xerox $7.20. 152 pages. 


SOLUTION THERMODYNAMICS OF 
SOME CHROMIUM, MOLYBDENUM, 
AND NICKEL COMPOUNDS 


(L. C. Card No. Mic 58-5542) 


Charles Norment Muldrow, Jr., Ph.D. 
University of Virginia, 1958 


A theoretical discussion has been given to justify some 
of the procedures used in calorimetry calculations. The 
solution calorimeter has been briefly described. 


Table 


Thermodynamic Properties of Ag2MoQ,, 
PbMoQ,, and CaMoQ, 


Entropy of 
Solution 
(cal. per mole 

per deg.) 


Heat of 
Formation 
(kcal./mole) 


Free Energy 
of Solution 


Substance (kcal./mole) 


Ag2MoO, 
PbMoQO, 
CaMoO, 


-200.4 15.6 
-250.0 18,2 
-367.1 10.9 


- 9.4 
-18.0 
-38.9 


We have determined the heats of solution of K2CrOx,(c), 
K2Cr20,(c) and (NH4)2Cr2O7(c) and the heats of reaction 
of KeCr2O7(c) and CrOs(c) with aqueous alkali and of 
K2CrO,(c) with aqueous acid. From the results of these 
determinations we have calculated the heats of formation 
of KeCrQO, (c), K2Cr20-(c), (NH,4)2Cr20,(c), CrOQ, ~(aq) and 
Cr2O,7"(aq). From our heats of formation and reaction and 
equilibrium constants and entropy data from the literature, 
we have calculated the entropies of Cr2O7 (aq) and 
HCrO, (aq) to be 70.5 and 47.8 cal./deg. mole, respec- 





tively. The standard free energies of CrO, (aq), 
Cr2O7 (aq) and HCrO, (aq) have also been calculated. 

Anhydrous nickel chloride has been made and the heat 
of solution determined. The results suggest the Bureau of 
Standards value may be several tenths of a kilocalorie 
per mole less exothermic than the “true” value. 

The heats of precipitation of silver, lead, and calcium 
molybdates have been determined from two series of cal- 
orimetric experiments apiece. From these data and the 
results of earlier investigators, we calculate the thermo- 
dynamic quantities given in the Table. 

Microfilm $2.00; Xerox $3.00. 57 pages. 


STUDY OF ENTANGLEMENT OF POLYMERS 
IN SOLUTION BY VISCOSITY MEASUREMENTS 


(L. C. Card No. Mic 58-5561) 


Nobuyuki Nakajima, Ph.D. 
Case Institute of Technology, 1958 


A study has been made of the flow behavior of solutions 
of a single sample of polystyrene in five different solvents 
in both the Newtonian and non-Newtonian regions. The 
concentration range covered was approximately 0 - 20% by 
weight, and the temperatures were 20°, 30°, 40°, and 50°C. 

By application of the Ree-Eyring theory it was found 
possible to represent the observed data in terms of two 

low units, and to obtain from the parameters of the Ree- 
Eyring equation the effective hydrodynamic volume occu- 
pied by the polymer in solution, ey , where vu is the volume 
fraction of polymer and € an effective volume factor. For 
any given solvent € varies from [n]/2 at v=0 to € =Ca., 
4 at v,,, the volume fraction at which €v = 1 and the vis- 
cosity becomes infinite; and, except in very dilute solutions, 
€ is essentially independent of the temperature, Again, for 
any given value of uv, € is a function of the nature of the 
solvent only between U=0 and v=0.04. Above the latter 
concentration € is completely independent of the solvent 

in which the polystyrene is dissolved, and becomes merely 
a function of the solution concentration. 

These results indicate that chain entanglement in solu- 
tion, if it does occur, can take place only below a concen- 
tration of v= 0.04. Above uv = 0.04 no entanglement can be 
present, and the configuration of the polymer chains, as 
reflected in the effective volume they occupy, is governed 
only by the non-specific factor of the space available for 
occupancy by each molecule. As this space decreases with 
increase in concentration, the polymer molecule is forced 
to reduce its effective volume by coiling into a tighter 
mass. This process continues until €v becomes equal to 
unity, at which point the state of tightest coiling is reached 
without change in the nature of the flow. In the latter state 
the polymer molecule is shown to occupy a volume 2 - 3 
times, and to have a cross-section 1.26 - 1.44 times, that of 
the polymer in bulk. 

Microfilm $2.00; Xerox $3.00. 54 pages. 
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CONTRIBUTIONS TO THE VARIATION 
METHOD OF QUANTUM MECHANICS 


(L. C. Card No. Mic 58-3995) 


Dave Pandres, Jr., Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. F. A, Matsen 


Conditions are derived for optimization of parameters 
in a trial wave function involving configuration interaction. 
Also, it is shown that if two configurations become linearly 
dependent in some limit then the energy may nevertheless 
approach a lower limit than would result if either configu- 
ration were omitted. Covalent + ionic configurations for 
Hz are investigated, and it is found that as internuclear 
distance approaches zero the best energy is 0.00388 atomic 
units lower than either the best energy for the united atom 
or the corresponding limit for an isolated covalent or ionic 
configuration. If the covalent configuration coefficient is 
taken as unity, then the ionic configuration coefficient ap- 
proaches -1, so that the unnormalized trial function ap- 
proaches zero. The best covalent and ionic orbital expo- 
nents both approach 1.6875070602 although the best value 
for the united atom or for an isolated covalent or ionic 
structure is exactly 1.6875. 

For a diatomic molecule, linear equations are obtained 
for finding derivatives of best parameters and energy with 
respect to internuclear distance. A method is then de- 
veloped for approximating best orbital exponents as a func- 
tion of internuclear distance. An interpolation function 
containing several parameters is chosen and the parame- 
ters fixed by requiring that the interpolation function and 
its first several derivatives shall match the exact function 
at zero and infinite internuclear distances. The method is 
applied to several simple molecules, and the results com- 
pared with those of Musulin. 

Microfilm $2.00; Xerox $4.00. 73 pages. 


THE CRYSTAL STRUCTURE QF AMMONIUM 
PENTAFLUOMANGANATE III), (NH, ), MnF, 


(L. C. Card No. Mic 58-5884) 


Donald Richard Sears, Ph.D. 
Cornell University, 1958 


(NH4)2MnFs is orthorhombic with: 


a = 6.20 + .03 A, b = 7.94 + .01 A, c = 10.72 + .01 A, c/a = 
1.73, Z=4, U = 528 +3 A®, D, = 2.34 g cm~*, Dm = 
2.35¢cm”. 

The probable space group is D2}, - Pnma. Single-crystal 
intensity data were obtained spectrometrically for Okl 
zone, using MoKa radiation, and photographically for the 
hOl zone, using CuKa radiation. 

Using Patterson, electron density, and difference syn- 
thesis projections, the atomic coordinates given in the 
following column were obtained. The indicated uncertain- 
ties are standard deviations computed from electron den- 
sity curvatures using Cruickshank’s method, The residuals 
corresponding to these coordinates are, among observed 
spectra only: R(Okl1) = .077, R(hOl) = .104. 





4Mn ona(l) : 0, 

+ 0018, 1/4, 
0010, .0591 
.0013, .5362 
.0026, 1/4, 

+ .0028, 3/4, 


4F; onc(m): 
8F,, ond(1) : 
8F};; on d(1) : 
4N; onc(m): 


[+ [+ [+ [+ | 


4N,;, onc(m): 


The structure consists of infinite kinked strings of 
Mnf’, octahedra sharing opposite vertices to satisfy the 
stoichiometry. The packing of fluorine atoms does not ap- 
proximate closest packing of spheres. The ammonium 
ions, located on the mirror planes, form infinite distorted 
hexagonal networks. 

High coordination number about nitrogen, N-F dis- 
tances, and infrared spectra indicate that hydrogen-bonding 
between ammonium groups and fluorine atoms is not im- 
portant in this material. . 

Mn - F bond distances are 1.84, 1.85, and 2.12 A, all 
t 01 A. The two shorter distances are to unshared fluo- 
rines in a square array about manganese. The longer dis- 
tance is to a shared fluorine, F;. The bond angles at man- 
ganese and involving F, are 92.0 + .4° and 92.8 + .2° to Fy, 
and F'3;;, respectively. 

The local symmetry about Mn in the MnF, octahedra 
thus departs only slightly from D,} point symmetry. This 
is discussed qualitatively in terms of crystal field splitting 
of the 3d* quintet ground state of Mn(III). The structures 
of other stoichiometric Mn(III) compounds are reviewed 
briefly. It is concluded that the available data support the 
bonding mechanism in crystalline MnF3; proposed by Hep- 
worth and Jack. 

Microfilm $2.00; Xerox $5.20. 105 pages. 


SOLUTIONS OF WATER AND HYDROGEN PEROXIDE 
I. VAPOR PRESSURES AND COMPOSITIONS 
OF LITHIUM, SODIUM AND POTASSIUM 
NITRATE SOLUTIONS 
Il. PARTIAL MOLAL VOLUMES OF 
POTASSIUM NITRATE SOLUTIONS 
If, SOLID SOLVATES OF LITHIUM 
AND POTASSIUM NITRATES 


(L. C. Card No. Mic 58-5546) 


James William Turner, Ph.D. 
University of Virginia, 1958 


This work was designed as an amplification and explan- 
ation of the previous measurements of the solubility of 
electrolytes in the mixed solvent, hydrogen peroxide and _ 
water, and the liquid-vapor equilibria of the same mixed 
solvent. 

Vapor pressures and equilibrium vapor compositions 
for the lithium nitrate-hydrogen peroxide-water system, 
sodium nitrate-hydrogen peroxide-water system, and three 
salt concentrations of the potassium nitrate-hydrogen 
peroxide-water system have been determined at 50°C. 

The results of the vapor pressure measurements have 
indicated that the lithium ion is selectively solvated by 
water molecules, while the potassium ion prefers to be 
solvated by hydrogen peroxide molecules. The sodium ion 
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seems to be solvated by both solvent species with the sol- 
vation by water being greater than that by hydrogen perox- 
ide. This selective solvation seems to give a reasonable 
explanation for the slopes of the previously determined 
solubility curves for the salts in question. The lithium ni- 
trate is more soluble in water than in hydrogen peroxide 
due to the strong solvation existing between the lithium ion 
and the water molecule, whereas the high solubility of po- 
tassium nitrate in hydrogen peroxide is apparently due to 
the strong solvation existing between the potassium ion and 
the hydrogen peroxide molecules. The sodium ions, being 
solvated by both solvent molecules, have intermediate sol- 
ubilities in water and hydrogen peroxide. 

The vapor-liquid equilibrium data were determined at 
50°C for the potassium nitrate-hydrogen peroxide-water 
system at three salt concentrations. From these data, an 
assumption was made that the liquid structure of this sys- 
tem formed a stable configuration where there existed 10 
to 11 moles of hydrogen peroxide per mole of potassium 
nitrate. Also, after the attainment of this configuration, at 
higher ratios there was indication that the vapor pressure 
of the solution was independent of the salt concentration. 

The density determinations at 25°C of the potassium 
nitrate -hydrogen peroxide-water system at three salt con- 





centrations enabled the calculation of the partial molal 
volume of the potassium nitrate at a one molal concentra- 
tion. Using the partial molal volume calculated for the 
salt in pure water plus Gurney’s diagrams, it was possible 
to calculate an approximate coordination of four for the 
potassium ion in pure water. An approximation of the co- 
ordination number for the potassium ion in pure hydrogen 
peroxide was not calculated, since the liquid structure of 
hydrogen peroxide is not well enough known. However, the 
data seemed to indicate that the potassium ion caused 
greater electrostriction in the liquid hydrogen peroxide 
than that found in pure water. 

The kinetic decomposition of the solid salts that pre- 
cipitated from saturated solutions whose solvent concen- 
trations were known gave information concerning the dis- 
continuities found in the solubility curves for the LiNO;- 
H2O2-H2O and KNO;-H202-HzO systems. The data 
indicated that a change in the composition of the solid 
phase occurred at each discontinuity in the solubility 
curves. 

An attempt was also made to show how the structure 
of hydrogen peroxide influenced its selective solvation 
properties toward the alkali metal ions. 
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ECONOMICS, GENERAL 


AN ANALYSIS OF THE PRODUCTION AND 
DISTRIBUTION OF ELECTRIC POWER BY THE 
GRAND RIVER DAM AUTHORITY 


(L. C. Card No. Mic 58-7065) 


C. Orville Elliott, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Dr. Jim E, Reese 


Electric energy has become an increasingly important 
source of power in the United States. The Grand (Neosho) 
River, in northeastern Oklahoma, has long been considered 
a potential source of such energy. Though many early at- 
tempts were made to finance the construction of a dam to 
harness the river, it was not until after the creation of the 
Grand River Dam Authority, by the Oklahoma Legislature 
in 1935, that this project became a reality. A Federal loan 
of $14,000,000.00 and a grant of $11,113,636.00 provided 
funds to construct Pensacola Dam and its hydroelectric 
facilities. | 

Production has been expanded as demand has increased 
over the years. In 1949, additional bonds were issued to 
pay for a war surplus steam generating plant at Choteau, 
Oklahoma, New industries, growing communities, and 
expanding farm use of electricity all indicate that present 
facilities will soon be inadequate. Additional generating 
facilities are being planned in a proposed dam at Mark- 
ham’s Ferry. 

This analysis includes information on the preliminary 
operations in 1940 and 1941, butis concerned with genera- 
tion, sales, revenues, and costs of the Authority in the 
period of September 1, 1946 through December 31, 1957. 

Periodic drouth conditions have caused a series of 
fluctuations in the production of hydraulic energy and only 
by expansion and near capacity operation of the steam 
plant, along with the expanding purchases of energy pro- 
duced by others, were serious difficulties overcome and 
contracts satisfactorily serviced. The use of combination 
pump-generating units, in the proposed Markham’s Ferry 
Dam, may provide a partial solution of Grand River’s 
erratic flow through a continuing reuse of its water. 

Average generation costs have increased slightly but 
show no pronounced trend except for fluctuations in drouth 
periods with the expansion of steam production. 

In early operations the sale of energy to private elec- 
tric utilities was the most important form of revenue, but 
by 1957 provided only 2.8 percent of the Authority’s total 
revenue. 

Sales to cooperative utilities have increased from 5.2 
to 24.5 percent of total revenues to make the largest per- 
centage gain of any class of customer, but sales to indus- 
tries have increased from 22.2 to 57.4 percent of total 
revenues to make the largest actual gain. 

Sales to municipal utilities have increased, and pro- 
vided 14.6 percent of the revenue in 1957, while sales to 
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public authorities have slowly decreased until they are 
now relatively insignificant. 


Microfilm $3.50; Xerox $11.80. 269 pages. 


PROPERTIES OF AN ECONOMETRIC MODEL 
OF THE UNITED STATES 


(L. C. Card No. Mic 58-7718) 


Arthur Stanley Goldberger, Ph.D. 
University of Michigan, 1958 


The subject of this study is an examination of a struc- 
tural econometric model of the United States, developed 
by L. R. Klein and A. S. Goldberger, with respect to its 
forecast performance, multipliers, and cyclical properties. 
The objectives of this examination are: (1) to test the re- 
liability of the model, (2) to make quantitative estimates 
of several parameters of economic policy, and (3) to de- 
velop a systematic calculus for studying such models. 

A review of ex-ante forecasts prepared with the Klein- 
Goldberger model for 1953-1955 finds its performance 
superior to that of two “naive” forecasting schemes. Er- 
rors are concentrated in the investment and price rela- 
tionships of the model. A review of ex-post forecasts 
prepared with the model over its sample period, 1929- 
1952, finds its performance weak at cyclical turning points. 
This suggests that the lag specification of the structural 
model was deficient. 

The remainder of the study is based upon a transforma- 
tion of the estimated interdependent non-linear structural 
model to a set of independent linear equations, known as 
the reduced forms. Each reduced form equation relates 
an endogenous variable to all of the predetermined varia- 
bles of the system (among which are tax yields). Hence 
each reduced form coefficient represents an impact multi- 
plier. In particular, it is found that a 1.00 increase in 
government expenditures raises initial year gross national 
product by 1.39. Another set of reduced forms is derived 
on the alternative specification that tax yields are endog- 
enous responsive to tax bases at postwar rates. In this 
case, the corresponding multiplier is found to be 1.23, 
implying that the postwar tax system serves to reduce the 
impact effect of autonomous expenditure changes by eleven 
percent. 

A series of iterative calculations with the reduced 
form system traces out the time path of response of the 
endogenous variables to several hypothetical time paths 
of the exogenous variables (again including tax yields). 

In these illustrations, the real variables (income, product, 
and employment) show damped oscillations while the mon- 
etary variables (prices and wage rates) manifest an explo- 
sive pattern. Analogous calculations are made for the 
endogenous tax-yield case and stronger damping is found. 
As between alternative taxes, it is seen that the substitu- 
tion of 1.0 of corporate taxes for 1.0 of wage taxes has 
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only a short-run effect on the level of production and in- 
come, but a more lasting effect on the composition of pro- 
duction and the distribution of income. 

In the final chapter, some tools of the calculus of linear 
difference equations are brought together, formalized, and 
applied to obtain directly the dynamic properties of the 
Klein-Goldberger model. The reduced form system is 
again used. The monetary sector is found to verge on in- 
stability, while the real sector is found to be stable with 
an oscillatory component to its characteristic response. 
The period of this component is found to be thirteen years 
in the exogenous tax-yield case and seven years in the 
endogenous tax-yield case. Finally, estimates of the equi- 
librium multiplier of government expenditures upon gross 
national product are obtained in each case. These are 
2.92 and 2.34 respectively, implying that the postwar tax 
system serves to reduce the equilibrium effect of autono- 
mous expenditure changes by twenty percent. 

Microfilm $2.60; Xerox $9.00. 200 pages. 


AN ANALYSIS OF THE RATE OF ADOPTION OF 
A DIFFERENTIATED COMMODITY FORM: 
A CASE STUDY OF CHICKEN MEAT MARKETING 


(L. C. Card No. Mic 58-5349) 


Edward Benjamin Hogan, Ph.D. 
The University of Wisconsin, 1958 
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This study is concerned with the factors which deter- 
mined the time at which a differentiated commodity, proc- 
essed chicken meat, was integrated into the Metropolitan 
Providence retail market-place. Variables influencing the 
consumer demand and retail firm decision-makers were 
examined to evaluate whether demand or supply forces 
were critical in determining the rate of adoption of the 
differentiated commodity. The study is also a partial test 
of certain “social” variables as limits to consumer choice 
among alternative commodity forms. 

Consumer demand for the alternative forms of chicken 
meat, non-processed and processed, is tested within the 
framework of a delimiting model. The hypothesis is that 
consumer choice was limited by degree of availability, 
custom and habit, goal of a higher standard of living, and 
income and price. A survey of 432 consumer households 
was used to obtain data for testing the hypothesis. The 
data were analyzed to determine the relation between the 
four variables and the forms of chicken purchased. 

The hypothesis used to test the role of retail firm de- 
cision-makers contained five parts. 1. Maximization of 
net revenue from any commodity is subordinated to maxi 
mizing firm revenue. 2. Decisions by retail firm opera- 
tors on the form of chicken meat sold is partially deter- 
mined by decisions on the form of firm product. 3. Condi- 
tions surrounding sale differentiation of the firm product 
limit choice among alternative differentiated commodity 
forms. 4. Alternative commodity forms sold by firms will 
be partially limited by the cost curve for the firm product. 
Choice of the cost curve will be limited by the firm’s abil- 
ity to move along a long run cost curve. 5. Commodity 
forms sold by various retail firms will tend to be more 





homogeneous the more nearly price competitive the firms 
are. A sample of 25 retail firms was selected for inter- 
viewing to test the hypothesis. 

Analysis of consumer choice among alternative forms 
of chicken meat demonstrated that the variables tested did 
not limit over three-fourths of the consumers from buying 
processed forms. The customs and habits of a small group 
apparently limited them to buying non-processed forms. 
The goal of a higher standard of living and monetary influ- 
ences were not barriers limiting consumers from buying 
processed forms. There was some evidence that degree 
of supply availability would limit consumption of processed 
forms. 

The analysis of retail firms did not reject the study 
hypothesis. Alternative conditions surrounding sale com- 
petitive devices and cost curves for the firm product were 
shown to be associated with the supply of alternative forms 
of chicken. Firms which were price competitive tended to 
supply homogeneous forms of chicken while those which 
were not tended to supply heterogeneous forms of chicken. 
The evidence demonstrated that the time at which firms 
supplying processed forms of chicken introduced their 
commodity form was determined by intra-firm and extra- 
firm economic conditions. These were losses from de- 
stroying capital when moving along a long run cost curve, 
local static or dynamic exonomic conditions, inter-firm 
competition, and supplier pressures. 

It was concluded that the evidence would not support 
an hypothesis that the rate of adoption of processed chicken 
was determined by consumer demand for alternative forms. 
The data did not reject an hypothesis that decisions of re- 
tail operators in one category of firms on the adoption of 
conditions surrounding sale, competitive devices, and 
firm product cost curves determined the timing of the 
introduction or marketing processed chicken in the market 
place. In addition, the data did not reject the hypothesis 


- that “social” variables limit the choices of consumers 


among alternative commodity forms. 
Microfilm $4.10; Xerox $13.80. 320 pages. 


THE UNITED KINGDOM’S 1947 BALANCE 
OF PAYMENTS CRISIS 


(L. C. Card No. Mic 58-7742) 


Thomas Martin Klein, Ph.D. 
University of Michigan, 1958 


The purpose of this dissertation is to examine the 
nature of the enormous gold and dollar deficit incurred by 
the United Kingdom in 1947, to describe the measures 
which the United Kingdom Government took to correct the 
crisis and to assess the consistency of these many policies. 

The technique used was to examine the balance of pay- 
ments, national income and expenditure statements and 
other relevant statistical indicators of the state of the 
United Kingdom’s economic situation. Statements of pol- 
icy were found in the Parliamentary Command Papers, 
the House of Commons Debates and in statements by key 
Government ministers to the press. 

The conclusions of this study are as follows: The 
United Kingdom’s 1947 balance of payments crisis resulted 
from three separate sources of pressure. First, there 
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was the United Kingdom’s current account deficit with the 
dollar area. This was due to the fact that many essential 
imports were available only in the dollar area and that 
exports in general were far below expectations. This 
latter difficulty can be attributed to a fuel crisis in the 
winter of 1946-47 which caused total production to be low 
and to inflationary pressure within the United Kingdom 
which diverted production into the making of goods and 
services for the home market and which kept exportable 
goods in the home market. 

Secondly, the outer sterling area countries had large 
balance of payments deficits, particularly with the dollar 
area, because of extensive imports from the United States. 
Large overall balance of payments deficits were financed 
by the wartime accumulation of sterling balances. Drafts 
on the central gold and dollar reserves were substantial. 
The degree of dollar area discrimination by the outer 
sterling area countries was not uniform, and it was unco- 
ordinated. 

The third source of difficulty was the loss of reserves 
under the convertibility arrangements, to which the United 
Kingdom acquiesced in the 1945 financial agreement with 
the United States. Because of the large overall balance of 
payments deficit with the sterling area and the tendency of 
the sterling area’s European and South American creditors 
to also have deficits with the dollar area, sterling-dollar 
convertibility had to be discontinued on August 20, 1947. 
The total drafts on the reserves due to convertibility com- 
prised a relatively small percentage of the total gold and 
dollar deficit, but the loss was concentrated in the summer 
of 1947. The day of abandoning convertibility marked the 
climax of the crisis. 

The remedies for the first two sources of difficulty 
were for the United Kingdom to re-vamp its wartime sys- 
tem of direct controls in order to shift imports from the 
dollar area to soft currency sources as far as possible, to 
expand exports and to concentrate as many as possible in 
hard currency countries. The intensification of direct 
controls was also accompanied by deflationary financial 
policy. 

Sterling area policy consisted of formal agreements 
with the countries holding the largest sterling balances to 
restrict drawings on the wartime sterling balances and to 
limit drawings on the common gold and dollar reserves. 
All countries were requested to discriminate against dol- 
lar area imports. The composition of the sterling area 
was also changed. 

As for the consistency of policy, the sterling-dollar 
convertibility was inconsistent with the objective of using 
the meagre gold and dollar reserves to finance essential 
imports for the United Kingdom and to maintain sterling 
area solidarity. As for sterling area policy, discrimina- 
tion against imports from the dollar area without concerted 
internal deflation resulted in the outer sterling area coun- 
tries increasing their deficit with the United Kingdom as 
the deficit with the dollar area was diminished. 
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The purposes of this study are 1) to formulate theoret- 
ically a set of double-entry income and product accounts, 
analagous to those used for national income analysis, but 
suitable for application to the economic structure of in- 
dividual metropolitan areas, 2) to develop methods for 
estimating the values of the various items in the accounts 
and 3) to test these methods by applying them to a specific 
pilot area. 

It is not sufficient, however, merely to obtain estimates 
of the same items for a local area as are contained in the 
accounts for the United States. Thus, the first stage con- 
sists of the theoretical development of the specific kind of 
accounting scheme most relevant for individual urban 
areas. There is also the preliminary question of whether 
income and product accounts are even the most appropri- 
ate type of social accounting-system for community use 
and, so, Chapter 1 considers the relationship of income 
and product accounts to economic-base studies and input- 
output and moneyflows analyses and discusses the types 
of problems at the regional or local level for which each 
type is most suitable. An attempt is made to show that 
income and product accounts are preferable both for nor- 
mative evaluations of an area’s economic performance 
and for establishing the relative importance of different 
area economic functions as a guide to local planning. 

Chapter 2 deals with the important problem of sector- 
ing the local economy and in Chapter 3 specific accounts 
are formulated for each of the sectoral divisions posited 
as being most relevant for metropolitan economies. The 
three sectors into which total activity is divided are ex- 
port, loca] capital formation and local consumption. Be- 
cause of its much greater importance for individual com- 
munities the export sector receives much more detailed 
treatment here than in the national income accounts. Also, 
all transactions with nonlocal governments are made a 
part of the export sector while local government is allo- 
cated to local capital formation and consumption. Among 
the other important differences between a local and a na- 
tional economy which are taken into account are the fre- 
quent occurence of nonlocal ownership of production, 
branch operations of resident firms and commutation of 
labor both into and out of the area. 

The second section of the study contains a detailed 
description of the specific methods used to obtain esti- 
mates of the account -magnitudes for the pilot area; an 
area of about 60,000 population around Elgin, Illinois which 
is about 40 miles northwest of Chicago. Chapter 4 outlines 
the specific empirical requirements of the accounts and 
Chapter 5 describes how a basic framework can be con- 
structed out of secondary data, particularly employment 
data of state unemployment compensation agencies and 
various listings of business establishments. Filling in 
the accounts, however, requires the collection of a con- 
siderable volume of original data. Chapter 6 explains the 
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questionnaires, survey techniques and sampling methods 
used in personal and mail interviews of businesses and 
self-employed professionals, households, government es- 
tablishments and nonprofit institutions. 

The final section contains the results of applying the 
methods developed in Part IJ to the theory of Part I. Chap- 
ter 7 contains the survey results, Chapter 8 the accounts 
for the pilot area and Chapter 9 some conclusions and 
general observations concerning the whole study. In addi- 
tion to the accounts themselves, supporting tables showing 
the detail underlying many of the individual account items 
are included. Also, accuracy and internal consistency are 
discussed. Finally, in an appendix the distribution of a 
number of important items by industrial origin is shown 
according to the Standard Industrial Classification. 

Microfilm $3.95; Xerox $13.40. 308 pages. 


ADJUSTMENTS TO BULK PROCUREMENT IN 
FEDERAL ORDER PRICING FOR CHICAGO 


(L. C. Card No. Mic 58-5365) 


Hugh Levi Moore, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Hugh L, Cook 


This study concerns the impact of the farm bulk milk 
tank as related to: (1) some of the problems it has created 
in federal order pricing of Chicago milk, and (2) additional 
farm changes. 

Prior to the bulk tank, producer milk was handled in 
10 gallon cans. It was hauled daily from the farms to 
nearby receiving plants. With the bulk tank, farm milk is 
pumped aboard a bulk tank truck where it commingles with 
other milk and loses its identity. The milk is hauled by 
plant direction to one of various receiving plants. The 
questions which arise from bulk handling are: (1) who 
owns the milk while in transit, (2) who pays the producer 
when milk is diverted to a second plant, (3) who pays the 
added transportation costs of diverted milk, and (4) where 
should the milk be priced? Other problem areas studied 
are: (1) the feasibility of bulk milk premiums in federal 
order prices, and (2) measuring farm changes which ac- 
company the bulk tank. 

Data for the study were .obtained by interviews with 
Chicago plant handlers, dairy farmers, key dairy industry 
personnel, and state and federal government agencies. 

Where property passes in farm bulk milk. Most milk 
producers feel that property (ownership) in bulk milk 
passes at the farm while plant handlers generally feel it 
passes at the plant. As yet the courts have not established 
where the property passes. An examination of the Wiscon- 
Sin Statutes, Wisconsin Public Service Commission rulings 
and precedence shows that were property in most bulk milk 
passes in the absence of specific agreement between farmer 
and handler is indeterminate without court action, on the 
facts of the particular case. Therefore, to protect milk in 
transit the federal order may be amended to require all 
haulers to be bonded or to carry cargo insurance. 

Federal order changes for bulk milk handling. Few of 
the pricing problems which might be expected from shifting 
a producer’s bulk milk among various plants, have ever 











materialized. However, predetermined solutions should 
be ready in case these problems develop. A possible solu- 
tion is farm pricing. This gives the plant full control of 
the milk beyond the farm, but other limitations make farm 
pricing undesirable. Probably the most equitable solution 
for all farmers in the market is parent plant pricing. It 
requires the parent plant to pay the producer, and absorb 
added hauling charges. Additional provisions would accom- 
pany parent plant pricing to maintain the order’s intent. 

Development of bulk premiums and their place in Order 
41. Plants have always paid competitive premiums of from 
5 to 30 cents for bulk milk. Producers want to incorporate 
these premiums into the federal order price. However, 
previous decisions by the Secretary of Agriculture indicate 
little likelihood that this can be done. Producers have 
argued for bulk premiums within the framework of the 
Marketing Agreements Act based on changes in farm pro- 
duction costs and in the need for higher prices to maintain 
adequate milk supplies. However, several published re- 
search studies suggest that the average size Chicago pro- 
ducer - 661 pounds - has slightly higher returns with bulk. 
Chicago appears to have an adequate milk supply. Conse- 
quently, it seems doubtful that a case could be made for 
increasing minimum order prices to include bulk premiums. 

The impact of bulk on producers’ decisions. A study of 
a sample of Chicago producer records shows that bulk 
producers increased milk production 13 per cent the first 
year after going bulk or 8 per cent more than equal size 
can producers. Investigation of farm changes fail to show 
significant difference as to further dairy specialization 
between can and bulk producers who had made substantial 
increases in production. 

Microfilm $2.00; Xerox $3.80. 66 pages. 








NATIONAL BUDGETING IN NORWAY: A STUDY 
IN ECONOMIC POLICY FORMATION 


(L. C. Card No. Mic 58-5370) 


Ronald Gene Ridker, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Theodore Morgan 


At the end of World War II, the Norwegian Government 
set up one of the most comprehensive planning and control 
systems imposed on any economy outside the Soviet sphere. 
Instead of using an explicit econometric model for formu- 
lating policy as do the Dutch, the Norwegian “national 
budgeting system” relies upon an administrative apparatus 
designed to coordinate the activities of various Govern- 
mental agencies. This system is similar to the budgeting 
system used by large business firms and by the United 
States Government to establish its fiscal budget. 

The main purpose of this study is to make explicit and 
to evaluate the particular planning procedures used by the 
Norwegian Government. A secondary purpose is to deter- 
mine the degree to which these procedures might be appli- 
cable in other countries. In addition--and partly to accom- 
plish these ends--this study attempts to establish a con- 
ceptual framework that is useful for the purposes of un- 
derstanding and evaluating any economic policy-making 
system. In this respect, the analysis of the Norwegian 
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experience can be viewed as an example of the use of this 
framework. An important part of the thesis, Chapter III, 
is devoted to this latter end. 

The first two chapters of this study consider the physi- 
cal and social context within which the budgeting system 
operates. This consideration helps explain why the system 
achieved the results it did; it also defines certain limits 
within which the policy makers are free to operate. Chap- 
ter IV analyses the policy making system on the over-all 
level, where coordination of diverse proposals and plans 
is most important. Chapter V deals with the decision- 
making process at a lower level in the administrative 
pyramid, at the level where plans for the all-important 
import sector are handled. Chapter VI presents a detailed 
quantitative evaluation of the export and import budgets by 
comparing the ex ante estimates with the ex post results. 

Much of the study is based upon interviews with Norwe- 
gian Government officials and upon internal documents of 
the Norwegian Ministry of Commerce. These materials 
permit the consideration of many facets of policy making 
that are not apparent from published sources, for example, 
subjective factors, biases, political pressures, and manip- 
ulation of figures appearing in the published documents. 

The final chapter presents the following conclusions. 
The budgeting system is very effective in dealing with the 
situation Norway faced during the postwar decade. It fore- 
casts data variables (over which the Government has no 
control) quite adequately in the sense that, first, correc- 
tions in these estimates would probably not have caused 
significant alterations in plans or in the achievement of 
targets, and second, under the circumstances, a different 
system or a more careful use of this system could proba- 
ble not have improved the results significantly. The sys- 
tem prescribes fairly appropriate policies, although the 
policy makers are seldom willing to apply the measures 
strongly enough to bring about the stipulated results. Fi- 
nally, the system fulfills very well certain other functions, 
such as serving as an educational device and as a powerful 
coordinating device to permit greater decentralization. 

Its use does involve certain secondary costs; but in the 
main, the Norwegian system is very efficient in accom- 
plishing its mandate. 

Effective as the system was in dealing with the particu- 
lar situation faced by Norway during the last decade, much 
of its success is attributable to factors rather unique to 
Norway during this period. As a consequence, the budget- 
ing system must be supplemented with other techniques if 
it is to be useful in other countries or, in the future, in 
Norway. Many lessons of general applicability, however, 
can be obtained from a study of the Norwegian experience. 

Microfilm $5.50; Xerox $19.40. 429 pages. 


THE ROLE OF THE ASSOCIATION OF CATHOLIC 
TRADE UNIONISTS IN THE AMERICAN 
LABOR MOVEMENT 


(L. C. Card No. Mic 58-7801) 
Richard Joseph Ward, Ph.D. 
University of Michigan, 1958 


This study examines the role of the Association of 
Catholic Trade Unionists (ACTU) within the American labor 





movement. Although it is not a large organization, it has 
attracted considerable notice and caused controversy as 
to its intentions. The study examines whether a Catholic 
association promotes sectarian dissension within the labor 
movement; whether the organization is directed authorita- 
tively by the Catholic Church for ulterior ends; and, 
whether ultimate goals are proposed which are inimical to 
the labor movement and the American environment. 

For perspective, the study reviews environmental fac- 
tors which promoted Christian unionism in European labor 
movements as contrasted with the operation of Catholic 
social doctrine within the non-sectarian labor movement 
of the United States. The origin, development, structure, 
and aims of the Association are described. Its activities 
in the American labor movement are analyzed in the fol- 
lowing areas: Organizational; Anti-Communist; Anti- 
racketeering; Assistance to Unionists; Anti-discrimina- 
tory; Educational; and, Religious. 

Certain issues concerning the functions of ACTU are 
given special attention, such as its special bias, if one 
exists; its sectarianism as a divisive element in the labor 
movement; its relationship with Catholic Church authority; 
and its proposals for ultimate reform of industrial society. 

The results of this study indicate that while the Catholic 
Church promoted Christian unionism in Europe, Catholic 
workers in this country were encouraged by the Church to 
join the non-sectarian union movement. Consequently, the 
Church’s support of an Association of Catholic Trade Un- 
ionists did not necessarily indicate an attempt by the 
Church to form Christian unions, thereby dividing labor’s 
ranks on religious grounds. Analysis of the activities of 
the organization in the areas noted above indicate that 
ACTU’s efforts have been in harmony with those of re- 
spected elements of organized labor. 

The study also shows that ACTU’s opposition and sup- 
port are without sectarian or racial bias. Furthermore, 
noted non-Catholic labor authorities have commended its 
work, while some Catholic sources have questioned its 
contribution. That Catholic members of the Association 
are “controlled” in their social thinking by Church author- 
ity is an allegation unsupported by Church doctrine and, 
therefore, not a necessary inference from the Associa- 
tion’s title, which is derived from the religious practices 
of the members. 

In its ultimate goal of an Industry Council system, the 
study shows that proposals for unusual programs are not 
uncommon to the American scene. The NRA, the CIO 
Industry Council Plan, and the Bituminous Coal Commis- 
sion, each supported by organized labor, established or 
recommended plans similar to those of ACTU. In any 
case, the study contends that Actists have the right to 
espouse and debate democratic programs they believe 
beneficial to society. 

The conclusion drawn is that associations of this kind, 
with their desire for more ethical, moral, and suitable 
ideological foundations for industrial relations in our econ- 
omy, should not be deemed harmful to the labor movement. 
Attempts to instill into individual unionists a sense of 
moral rectitude should be reflected in union activity. The 
work of this organization, even if peripheral, offers con- 
structive assistance to the union movement of the United 
States. Microfilm $4.00; Xerox $13.60. 311 pages. 
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AN ANALYSIS OF CAFETERIA ACCOUNTING 
SYSTEMS USED IN THIRTY-FIVE THIRD-CLASS 
SCHOOL DISTRICTS IN PENNSYLVANIA WITH 
RECOMMENDATIONS FOR A SIMPLIFIED 
UNIFORM ACCOUNTING SYSTEM 


(L. C. Card No. Mic 58-7310) 


Albert Anthony Zanzuccki, Ed.D. 
The Pennsylvania State University, 1958 


Purpose 

The purpose of this study was to evaluate the accounting 
practice existing in the cafeterias of the third-class school 
districts in the Commonwealth of Pennsylvania, and to 
evolve from this study a simplified and uniform accounting 
system suitable for the needs of the school cafeteria. 





Procedure 

The oral questionnaire was used in acquiring the neces- 
sary information for this study. The questionnaire sought 
information which was largely factual and which was di- 
vided into two categories. Part One of the questionnaire, 
on organization and administration of school lunch pro- 
grams, was submitted to the school administrators respon- 
sible for establishing the practices and procedures appli- 
cable to the operation of their school cafeterias. Part Two 
of the questionnaire, on accounting practices and proce- 
dures, was submitted to individuals responsible for main- 
taining the school records and was analyzed with regard 
to the accounting system, internal cash control practices, 
inventory records and income and expense classification. 
The questionnaire was subsequently revised after a pilot 
study and after recommendations from the writer’s advi- 
sory committee. 

Visitations were made to thirty-five third-class school 
districts in thirty-three counties in the Commonwealth. of 
Pennsylvania. After representatives of each district had 
been interviewed and the records of each cafeteria had 
been examined, the results were tabulated and analyzed. 
The results were interpreted, and the strength and weak- 
nesses of the systems used in the schools carefully con- 
sidered. The accounting system which was subsequently 
devised was based upon the interpretation of the results, 
the consideration of the strength and weaknesses of exist- 
ing systems, and the latest requirements of state financial 
reports. 





Conclusion 

The organization and the administration of the school- 
lunch program showed that the administrators of the sur- 
veyed schools felt that the school lunch program is a vital 
and integral part of the educational program. Some of the 
existing accounting practices, such as the maintaining of 
inventory records and records of materials used, were 
fundamentally sound but incomplete in their attempts to 
compute a monthly unit cost because they did not consider 
overhead cost. 

The survey also disclosed that the schools maintained 
a relatively effective system of internal cash control. The 
investigation revealed, nevertheless, that the general effi- 
cacy of the system was hampered by the improper main- 
tenance of the petty cash fund. 

The policies by which inventory was kept for govern- 
ment-donated foods, regularly purchased foods and non- 
food supplies, and equipment were greatly divergent. 





The types of overhead expenditures of the school cafe- 
teria were rather uniform, but the school districts showed 
considerable variance in the method of payment of these 
expenses. Some districts met overhead expenditures from 
the general fund while others met them from the cafeteria 
fund. 

A general accounting system with supplementary forms 
for cost analysis which are readily maintained and under- 
stood is needed to reveal the true monthly and daily unit 
costs. 


Recommendation 








The Accounting System, as explained and illustrated in 
chapter seven of this study, should be adopted by the cafe- 
terias of the public schools in Pennsylvania, since it pro- 
vices the following advantages: 

(1) It provides for the calculation of the unit cost of 
school lunches. 

(2) It utilizes only those accounting records which are 
needed to acquire the information necessary for state 
reports. 

(3) It is so designed that its maintenance need not be 
entrusted to one person. 

(4) The records involved in its operation are easily 
maintained; student help, therefore, can be used. 

Microfilm $2.05; Xerox $7.20. 155 pages. 
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DEPRECIATION IN THE STEEL INDUSTRY: 
A STUDY OF THE PERIOD 1940-1956 


(L. C. Card No. Mic 58-7695) 


Clark Edward Chastain, Ph.D. 
University of Michigan, 1958 


The steel industry with fixed assets of over thirteen 
billion dollars has been faced with the problem of expand- 
ing its productive resources during the postwar period of 
rapidly rising prices. Annual increase in cost of capital 
assets has been 7 per cent since 1940, as measured by the 
Engineering News Record Index of Construction Cost. It 
has been stated repeatedly by steel executives, account- 
ants, engineers, economists, and finance experts that de- 
preciation on original cost, as allowed by the Internal 
Revenue Service for income tax purposes, is insufficient 
in the aggregate to equal the funds needed to replace worn- 
out plant and equipment. Recent estimates indicate that 
depreciation allowances in 1957 were from $300 to $400 
million short of capital replacements. 

This study surveys depreciation policies and practices 
of the industry from 1900 to 1957. Corporate annual re- 
ports, Moody’s Investor Services, reports of the Securities 
and Exchange Commission, data made available by the 
American Iron and Steel Institute, and data obtained by the 
Brookings Institution in its current study of the steel in- 
dustry provided basic data. Normal depreciation--capital 
consumption determined by the straight-line method--is 
compared with replacement expenditures for 1946-1955. 
The magnitude of rapid amortization and accelerated 
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depreciation was calculated and implications of its impact 
examined, Normal depreciation, rapid amortization, and 
accelerated depreciation are compared with normal depre- 
ciation in terms of current dollars. 

Certificates of necessity with certified costs of more 
than three billion dollars have been granted to the steel 
industry since 1940. In addition one of the several accel- 
erated methods of depreciation authorized by the 1954 Code 
has been adopted by most companies. Accelerated depre- 
ciation had increased the annual depreciation charge by 
approximately 4.3 per cent in 1956; by 1968 it may provide 
an increase in the annual charge of $200 million (approxi- 
mately 50 per cent of normal depreciation for 1956). 

Normal depreciation was found to be substantially equal 
to capital replacements made for 1946-1955 inclusive and 
total depreciation deducted for income taxes greatly ex- 
ceeded the cost of plant and equipment replaced during the 
postwar decade. Normal depreciation was found to equal 
57.4 per cent of the purchasing power of the capital con- 
sumed, with rapid amortization and accelerated deprecia- 
tion equal to an additional 29.8 per cent, leaving a net 
inflationary deficiency in recorded capital consumption of 
12.8 per cent from 1940 to 1957. 

Three conclusions may be drawn from the findings: 

(1) Depreciation allowances have proved to be greater in 
the aggregate in postwar years than cost of replacement, 
despite the cries of the critics of present depreciation 
procedures. (2) Depreciation allowances have not been as 
great in the aggregate as the real cost of capital consumed 
in terms of purchasing power. (3) The relationship of de- 
preciation allowances to (a) capital replacements, and 
(b) capital consumption, represents two independent prob- 
lems. On the basis of this study, the area of weakness in 
present depreciation methods lies in the relationship of 
depreciation to capital consumption. There is no cause 
célébre to be demonstrated by relating depreciation allow- 
ances to replacement needs. From this standpoint there 
is no “inflationary gap.” 

Microfilm $3.05; Xerox $10.60. 236 pages. 








THE USE OF CONSUMER SURVEY DATA IN 
FORECASTS OF THE DOMESTIC DEMAND FOR 
CONSUMER DURABLE GOODS 


(L. C. Card No. Mic 58-7765) 


Frederick Edward May, Ph.D. 
University of Michigan, 1958 


In a free enterprise economy accurate sales forecast- 
ing contributes to the achievement of two major social 
objectives: the efficient allocation of resources and the 
regularity of the system’s growth. Sales forecasts are of 
particular importance to the manufacturer of consumer 
durables because (1) his sales fluctuate considerably in 
the business cycle; (2) he must produce in anticipation of 
demand; and (3) his contact with the final purchasers and 
users is indirect. 

The purpose of this study is to consider the use of con- 
sumer survey data in forecasting the domestic demand for 
consumer durable goods. Consumer survey studies are a 
method of obtaining information for use in the individual 
unit forecast procedure, wherein the forecaster builds up 





demand estimates for individual units into a sales forecast 
for an entire industry. The essence of the sales forecast- 
er’s task is to anticipate specific wants for specific prod- 
ucts within the framework of the future financial resources 
of potential purchasers and users over a specified period 
of time. The problem is to determine to what extent the 
consumer survey studies can be useful to the sales fore- 
caster in preparing short-term or long-term forecasts. 

For an appraisal of the usefulness of consumer survey 
studies this inquiry is limited to the Surveys of Consumer 
Finances, conducted by the Survey Research Center at the 
University of Michigan in cooperation with the Board of 
Governors of the Federal Reserve System. It is further 
limited to the study of one important consumer durable, 
the passenger automobile. 

A retrospective inquiry is first made into the shortrun 
predictive value of a variable describing the individual car 
user’s inventory in relation to the user’s socio-economic 
situation. The results of this inquiry indicate that this 
variable can be useful in improving the forecaster’s eval- 
uation of an individual household’s readiness to buy a cdr. 

A second retrospective inquiry is made into the long- 
run predictive value of various variables describing the 
socio-economic status of automobile purchasers andusers. 
The results of this inquiry lead to the conclusion that only 
a forecast of car user or potential car user income can be 
expected to have a reasonably high predictive value when 
appraised against a standard of forecasting criteria devel- 
oped in this study. Other socio-economic factors such as 
anticipated population movements, anticipated changes in 
the age composition of the population, occupation, educa- 
tion, size of family, position in the life cycle, number of 
income receivers, liquid asset holdings, appear to have a 
low predictive value because they fail to meet one or more 
of the criteria for reasonable predictive accuracy. 

A long-term forecast of new passenger automobile 
sales for the 1955-1965 period is then prepared based on 
the latter historical inquiry. 

Some of the broader implications of this inquiry are as 
follows: 

(1) The methods and procedures of multivariate de- 
mand analysis used and developed in this study can and 
should be applied by market planners to other products, 
particularly consumer durable goods. 

(2) This inquiry tends to confirm the view expressed 
elsewhere that the American market is becoming a homog- 
enous whole, with variations attributable primarily to in- 
come differences rather than a market sharply segregated 
by demographic differences. 

(3) As far as demand for automobiles is concerned it 
is unlikely that accurate long-term sales forecasts can be 
obtained by relating past spending patterns to anticipated 
changes in the demographic characteristics of the popula- 
tion. Microfilm $3.20: Xerox $11.00. 247 pages. 
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A STUDY OF CHANGES OCCURRING IN THE 
WHOLESALING OF MAJOR APPLIANCES IN ALABAMA 
SINCE 1920, WITH EMPHASIS IN THE PERIOD 
1939-56, AS THEY HAVE AND MAY BE EXPECTED 
TO AFFECT THE IMPORTANCE OF THE MAJOR 
APPLIANCE WHOLESALER 


(L. C. Card No. Mic 58-5778) 


Leronzo Thompson Reeves, Jr., Ph.D. 
Northwestern University, 1958 


The study seeks to show that in the evolution of the 
appliance industry the major appliance wholesaler has 
passed his peak of maximum importance. Original data 
for the study were obtained by mailed questionnaire survey 
of major appliance manufacturers, supplemented with per- 
sonal interviews, by personal interview of major appliance 
wholesalers in Alabama, and by mailed questionnaire sur- 
vey of a sample of major appliance retailers in Alabama, 
supplemented with personal interview. 

A chapter devoted to changes in number of firms, sales 
and types of outlets engaged in the wholesaling of major 
appliances involves an analysis of Census of Business data 
for the years 1929, 1935, 1939, 1948, and 1954. 

A chapter devoted to changes in the performance of, 
and in the competitive importance of, certain services 
rendered to retailers, deals with a specific list of fourteen 
services. Each service was rated by major appliance 
wholesalers and by major appliance retailers both as to 
the degree of competitive importance of the service in 
1956 and also as to whether there was an increase or de- 
crease in the competitive importance of the service be- 
tween 1939 and 1956. Based on these ratings the services 
are ranked in importance and it is shown that all of the 
services increased in competitive importance. 

A chapter devoted to changes in gross margins of major 
appliance wholesalers develops the amount of decline that 
took place in gross margins of major appliance wholesal- 
ers in Alabama between 1929 and 1956. It, also, deals 
with an analysis of certain influences related to changes 
in gross margins and with the reaction of wholesalers to 
lowered margins. 

A chapter devoted to changes involving certain external 
influences affecting major appliance wholesalers deals 
specifically with the following principal topics: (1) the off- 
list selling of major appliances, (2) the importance of the 
builder market, and (3) certain selling practices of major 
appliance retailers. 

The chapter devoted to changes in marketing practices 
of manufacturers affecting major appliance wholesalers 
deals with the following types of changes: (1) changes in 
channels of distribution used, (2) expansion of major ap- 
pliance lines by manufacturers, (3) increased use of man- 
ufacturer-owned finance companies, and (4) increased use 
of advertising and promotions. 

The conclusion was drawn that the importance of the 
major appliance wholesaler had begun to decline prior to 
1956, and the supporting evidence was organized under the 
following categories of changes: (1) changes which pro- 
vided evidence of, or tended to cause, a decline in the 
essentiality or a by-passing of the major appliance whole- 
saler and (2) changes which provided evidence of, or tended 
to cause, a decline in the profitability of the major 
appliance wholesaler’s business. Certain implications of 
changes affecting the wholesaler were stated, including the 





prediction that the importance of the major appliance 
wholesaler would continue to decline in the future. 
Microfilm $4.85; Xerox $16.20. 377 pages. 


SOME FACTORS WHICH INFLUENCE 
INVESTMENT DECISIONS 


(L. C. Card No. Mic 58-7790) 


Stanley William Steinkamp, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to develop a measure of 
certain basic attitudes held by corporation managers and 
to relate that measure to recent past expansion of their 
firms. Specifically, measures of conservatism and pro- 
gressivism relating to innovation and charge andof changes | 
inthe firm’s assets between 1946 and 1956 were constructed. 
The study of the relationship between these two measures 
a) affords insights into the way investment decisions are 
made and therefore supplements existing knowledge about 
investment behavior, b) can indicate ways of improving 
short-run and long-run predictions of investment behavior, 
and c) can have general implications for decision-making 
theory. 

The data used in this study were obtained in personal 
interviews with the top executives for a stratified random 
sample of firms with over one million dollars net worth. 
Financial institutions and firms in the entertainment in- 
dustry are excluded from the sample. The conservatism 
or progressivism of a firm was determined by classifying 
behavior of the firms in ten areas as indicative either of 
innovation and change or stability and inertia. Firms were 
given a score which indicated the number of these ten 
areas in which they display behavior indicative of innova- 
tion and change. Thus a firm with a score of ten was much 
more progressive or less conservative than a firm with a 
score of three. For the analysis, the ten point scale was 
collapsed into four classes--very conservative, somewhat 
conservative, somewhat progressive, and very progres- 
sive. It was found that the results were not entirely de- 
pendent on the inclusion of any one, two, or three of the 
areas in the scale. 

A strong relationship is observed between the conserv- 
ative-progressive measure and the measure of change in 
afirm’s assets. This relationship yielded a significant 
chi square a) using all the firms in the sample; b) using 
only those firms which are clearly expanding or declining 
relative to changes in the economy; and c) using only 
firms which are clearly expanding or declining and are in 
expanding industries only. The analysis based on b) and 
c) shows that almost 100 per cent of the vary progressive 
firms have been expanding while only about 30 per cent of 
the very conservative firms have been expanding. An 
analysis of the latter group indicates that these very con- 
servative firms tended to expand because of high levels of 
demand during the period studied. 

A relationship is also observed between the conserva- 
tism and progressivism of a firm’s management and its 
plans and expectations for the future. While over half of 
the very progressive firms plan important changes, less 
than 20 per cent of the very conservative firms do so. The 
relationship between expectations of the firm’s management 
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about sales and profits during the next year and its con- 
servatism and progressivism persists even when factors 
such as the longer-run expansion and decline of the firm 
and the management’s evaluation of business over the 
preceding year are removed. 

Three general conclusions which have implications for 
the prediction of investment behavior can be drawn from 
this study. 1) A scale can be constructed which seems to 
measure the orientation of a firm’s management toward 
innovation and change. 2) Interpreting the relationship 
between basic attitudes and investment behavior in the 
light of psychological evidence on the stability of these 
basic attitudes or personality traits, it appears that basic 
attitudes or traits held by the firm’s management relating 
to innovation and change influence the long-run investment 
behavior of the firm. 3) The conservatism or progressiv- 
ism of a firm’s management as defined appears to influ- 
ence its short-run plans and expectations. 

Microfilm $2.00; Xerox $7.00. 146 pages. 


A STATISTICAL ANALYSIS OF THE DEMAND 
FOR INDUSTRIAL MOLASSES 


(L. C. Card No. Mic 58-5793) 


Frederick Williams; Ph.D. 
Northwestern University, 1958 


Objectives 


The purpose of this statistical demand analysis was to 
determine coefficients of demand for the by-product in- 
dustrial molasses. The determination of such coefficients 
of demand should be useful as a basis for assessing the 
probable quantitative consequences of policy decisions 
regarding the industrial molasses market. 


Procedure 


First, the qualitative and quantitative aspects of the 
industrial molasses market were presented with informa- 
tion and data given which were felt to be of importance to 
the analysis of demand for industrial molasses. Then, 
before beginning the actual statistical analysis, problems 
and considerations in using different methods of analysis 
to determine coefficients of demand were investigated and 
discussed. 

The actual statistical analysis of demand was then 
undertaken. An attempt was made to determine and meas- 
ure coefficients of demand for industrial molasses by the 
direct least squares approach. A preliminary investiga- 
tion was made of several variables presumed logically to 
have some relationship to the consumption of molasses. 
Several problems were considered in the analysis and 
resolved, e.g., the problem of whether the general assump- 
tion of linearity used in the analysis was justified, the 
problem of whether the assumption of the residuals being 
nonautocorrelated was acceptable, and others. Three dif- 
ferent time periods were analyzed: 1921-1940, 1921-1953 
(excluding ’41-’46), and 1930-1953 (excluding ’41-’46). 
The final approach used in the analysis used the following 
variables: (1) consumption of molasses, (2) deflated mo- 
lasses prices, (3) production of ethyl alcohol, (4) corn 





supply divided by number of cattle plus horses and mules 
on farms, and (5) time. 

Various statistical descriptive constants were computed 
to aid in judging the adequacy of the results obtained. Along 
with the mathematical derivation of demand functions, 
graphic analyses were also run. The various graphic anal- 
yses were used to show visually the original data in rela- 
tionship to the results embodied in the equations, and to 
check on the assumption of linear relationships inherent 
in the equations. 

The simultaneous equations approach to the determina- 
tion of demand coefficients for industrial molasses was 
investigated next. The demand equation in the model con- 
sidered consisted of the same variables as were used in 
the direct least squares approach with a second, supply, 
equation being incorporated into the model. The method 
of instrumental variables and the method of reduced forms 
were used to estimate coefficients of demand. The same 
three time periods were analyzed here as in the direct 
least squares approach. The results obtained for demand 
coefficients via the different approaches were then com- 
pared. 


Conclusions 


If the government should decide to exert some sort of 
control over the molasses market, such as a program de- 
signed to control the amount of molasses consumed in the 
United States, or a program of price control for industrial 
molasses, a knowledge of the demand coefficients and of 
the elasticity of demand obtained in this study should aid 
in assessing the probable quantitative effects of such pol- 
icy decisions. Our analysis indicated an inelastic demand 
curve for industrial molasses. This implies that restric- 
tion of imports of molasses would be quite effective in 
raising molasses prices and thus the amount of revenue 
received by molasses producers in this country. An in- 
elastic demand curve also implies that producers of mo- 
lasses should benefit if the government should decide to 
raise the price of molasses through a means such as 
price control. Because of the inelastic demand, there 
should be less than a proportionate decrease in consump- 
tion with a resulting greater total revenue to molasses 
producers. This, of course, would benefit not only molas- 
ses producers in the United States, but also offshore mo- 
lasses producers, and at the expense of domestic users of 
molasses. Microfilm $3.45; Xerox $11.80. 267 pages. 


ECONOMICS, FINANCE 
SOME ASPECTS OF TRANSFER TAXATION 
IN THE UNITED STATES 
(L. C. Card No. Mic 58-7687) 
John Clinton Bowen, Ph.D. 
University of Michigan, 1958 


This thesis consists of eleven chapters, touching on 
several aspects of transfer taxation. 
In Chapter 1 anexaminationis madeof existing evidence 
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bearing on vertical mobility in the United States. The 
evidence is not altogether satisfactory, but seems to in- 
dicate that well over one-half and perhaps three-fourths 
or more of existing property was acquired directly or in- 
directly by inheritance. Further research is desirable. 

In Chapters 2 - 4 the history of transfer taxation is 
reviewed. Transfer taxes arose from very ancient begin- 
nings to their present popularity in most civilized states. 
But analysis shows that American transfer taxes have 
always been weak, and produce relatively little revenue 
today. Recent amendments to the complex laws, particu- 
larly in 1948, have further weakened them. 

In Chapter 5 existing information on the distribution of 
wealth is examined. The various sources of data are con- 
sidered and previous studies are reviewed. Finally, Pare- 
tian curves are discussed, preliminary to their use in 
succeeding chapters. 

In Chapter 6 an estimate is offered of the distribution 
of wealth among the living in 1953. Sets of data from a 
Survey Research Center sample survey and from estate 
tax statistics are corrected for various factors. Each is 
then plotted on a double logarithmic chart as a Paretian 
curve. The two sets of data are then combined by interpo- 
lation to present the wealth distribution estimate for the 
living population. 

In Chapter 7 a similar procedure is used to produce a 
distribution of estates falling-in annually. The size of the 
estates is defined by an ideal law assumed for the study. 
It is estimated that over $20 billion in property is trans- 
ferred annually by gift or inheritance. 

In Chapter 8 a variety of exemptions and rate schedules 
are applied to the distribution of wealth among decedents 
and yields estimated. The 1950 tax base is also broken 
down into component parts. The major weakness of the 
present transfer taxes is shown to be a system of exorbi- 
tant exemptions which, in cooperation with division of 
property within the spending unit, exclude nearly three- 
fourths of the tax base. “Loopholes? in the law further 
weaken it but appear to have received exaggerated atten- 
tion. The present rate schedule further depletes the yield 
by taxing the earlier wealth brackets at very low rates, 
while reserving its really high rates for the marginal dol- 
lars in a few large estates. 

In Chapter 9 evidence on trends in the distribution of 
wealth is examined. It is concluded that it indicates that 
there has been little change in the degree of inequality 


during the twentieth century. Further research is desirable. 


In Chapter 10 the state transfer taxes are reviewed. 
They are found to be very weak, and to yield only a tiny 
fraction of the tax base for the states. 

In Chapter 11 the transfer taxes in Great Britain are 
reviewed. British transfer taxes, in spite of several weak- 
nesses, currently take over 19% of the tax base. The com- 
parable American figure is less than 4%. 

Microfilm $4.35; Xerox $14.60. 338 pages. 





URBAN DECENTRALIZATION, SUBURBANISM, 
AND FISCAL EQUITY 


(L. C. Card No. Mic 58-5336) 


Sidney Johnson Claunch, Jr., Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Harold M, Groves 


This study deals with the relationship between urban 
decentralization, suburbanism, and fiscal equity. Urban 
decentralization refers to the process that results ina 
relatively less dense and more extensive spatial pattern 
within urban communities; suburbanism refers to the 
fragmentation of local government that usually results 
from urban decentralization; and fiscal equity refers to 
the distribution of governmental burdens according to ac- 
cepted principles of right and fairness, and objective made 
difficult by the presence of suburbanism. 

The literature provides reasonably convincing evidence 
that urban communities are decentralizing but the inherent 
ambiguity of the decentralization concept and the limita- 
tions of the data have permitted some disagreement to 
persist. Prior studies of fiscal inequity resulting from 
urban decentralization and suburbanism have also been 
inadequate in that they have dealt with a single city, and 
were therefore lacking in generality, or with a small group 
of the nation’s largest cities and were therefore lacking in 
relevance for the more typical situation. 

The economic analysis employed in this study provides 
deductive evidence supporting the decentralization hypoth- 
esis and also provides a new concept of decentralization. 
Decentralization is defined as a decline in the land-value 
gradient. 

The present study of fiscal inequity avoids some of the 
shortcomings of earlier studies by confining itself to a 
single state, Wisconsin, and by including, within that state, 
all cities down to twenty-five thousand population. This 
procedure allows the more important institutional varia- 
bles to be controlled and provides results that apply to 
cities of typical size. The specific hypotheses tested by 
the study are: (1) that substantial inequality of per capita 
tax resources did exist within suburbanized communities 
in 1930, 1940, and 1950; (2) that the degree of inequality 
was not a function of size; and (3) that the degree of in- 
equality was a function of the number of taxing jurisdic- 
tions into which a community was divided. Some consider- 
ation is also given to the question of a trend in fiscal in- 
equality. Finally, suggested governmental and fiscal rem- 
edies are surveyed and fiscal devices are analyzed for 
incidence and long-run effects. 

The results of the tax study indicate very substantial 
inequality in the distribution of tax resources. In 1950, 
the total per capita tax resources of the average incorpo- 
rated suburb were 170.4 per cent those of its own central 
city and the comparable figure for unincorporated suburbs 
was 75.9 per cent. There was no consistent relationship 
between size of central city and the degree of tax resource 
inequality (r,,,.=-075) but there was a definite relation- 
ship between inequality and the number of taxing jurisdic- 
tions into which the community was divided (r,,,;.=.635). 
There was a slight increase in overall inequality between 
the years 1930 and 1940 and between the years 1940 and 
1950. 

Analysis of the incidence and long-run effects of 
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suggested taxes and other fiscal devices indicates that all 
of them that might be employed by municipalities, with the 
exception of the income tax, are objectionable because of 
regressive incidence and all of them that might be produc- 
tive are, without exception, questionable with respect to 
long-run effects. They can all be expected to encourage 
the migration of the tax base. 

The conclusion is that the most reasonable hope for 
fiscal equity in local government rests on expanded use of 
state aids and shared taxes, distributed in such a way as 
to be neutral with respect to suburbanization, and prefer- 
ably in combination with a method of determining local 
boundaries that takes the ultimate decision out of the hands 
of the disputants and puts it into the hands of a disinter- 
ested third party, a court or an administrative agency 
created by the state. 

Microfilm $3.75; Xerox $12.60. 290 pages. 


CONSUMER PERSONAL DEBT: 
AN INTER-TEMPORAL CROSS-SECTION ANALYSIS 


(L. C. Card No. Mic 58-7771) 


Jerry Miner, Ph.D. 
University of Michigan, 1958 


This thesis is an analysis of the relationships between 
consumer debt and a number of cross-section economic, 
demographic, and attitudinal factors during the period from 
1949 to 1955. The major objective here is to test for the 
stability of the emergent structural relationships during 
a period of rapidly expanding consumer credit. This per- 
mits an evaluation of the relative importance, in explain- 
ing the increase in credit use, of inter-temporal changes 
in the distributions of the factors as well as of changes in 
basic structural relationships. Additional objectives are 
the specification of factors associated with holding con- 
sumer debt and with the amount of debt outstanding for 
debtors, aS well as a comparison of the effect of similar 
factors on each of these dual aspects of debt status. 

The methodology is a two-stage multivariate analysis. 
In the first stage explanatory, predetermined variables 
are included in a demand-type, least-squares regression 
analysis. Two separate regressions are performed for 
each of the years 1949, 1953, 1954, and 1955; one regres- 
sion employs a dichotomous dependent variable reflecting 
whether or not a spending unit has any personal debt; the 
other uses the amount of debt outstanding for debtors as 
dependent variable. The forms of the regression equations 
are held virtually constant for each year; thus, the solu- 
tions of these equations yield estimates of structural re- 
lationships which can be compared for changes over the 
period studied. 

The second stage is an analysis of regression residuals 
for variables not included in the regression equations. 
Here, economic attitudes, purchase expectations, and addi- 
tional demographic and socio-economic factors are exam- 
ined to determine whether they are associated with sys- 
tematic differences in the residuals from the regressions, 
and whether such differences, when they exist, are similar 
in magnitude and direction during the period studied. 

The results show that the probability of a spending unit 
holding a consumer debt at any given moment is primarily 





a function of its liquid asset holdings, its stage in the life 
cycle, and its income. Other factors influencing this prob- 
ability are home ownership status, income stability, and 
recency of marriage. 

The parameter estimates for the independent variables 
in the debt probability equations are quite similar for each 
of the years studied. The increase in the proportion of 
spending units using consumer credit between 1949 and 
1953-1955 is attributable primarily to changes in the con- 
stant terms of otherwise stable regression equations. It 
appears, then, that a change in consumer attitude regard- 
ing debt, unrelated to any of the variables included in the 
regressions, led to the increase in the proportion of 
debtors. 

The amount of debt outstanding for debtors is revealed 
to be almost solely a matter of the level of spending unit 
income. In 1955, however, the increased importance of 
the variables continuing income increase and temporary 
income decline accounts for most of the increase in mean 
debt outstanding between 1954 and 1955. The analysis of 
debt amount thus fails to result in the development of a_ 
stable equation. Thus it appears that some factor (or fac- 
tors) excluded from the debt amount analysis is systemat- 
ically interacting with those included in the analysis and 
causing fluctuations in their parameter estimates. It is 
hypothesized that shifts in consumer optimism are the 
primary cause of the changing structural equation, but the 
possibility of changes in other time-series factors, such 
as credit terms, cannot be overlooked. 

The analysis of regression residuals reveals region, 
size of community, membership in the labor force, unem- 
ployment, consumers’ evaluation of their financial position 
and expected purchases of automobiles and durables signif- 
icantly associated with the residuals. 

Microfilm $4.15; Xerox $14.00. 323 pages. 


FISCAL ASPECTS OF SOCIAL SECURITY 
(L. C. Card No. Mic 58-5545) 


Lyell Jerome Thomas, Ph.D. 
University of Virginia, 1958 


An attempt is made in this study to determine the re- 
distributive patterns implicit in alternate approaches to 
financing Old Age and Survivors Insurance and to evaluate 
their relative economic effects. 

The first part of the study includes an historical and 
theoritical discussion of OASI financing. The reserve 
fund method will accomplish its objective if it causes an 
increase in the rate of capital formation or a decrease in 
the total tax burden in future years. If investment is in 
any degree responsive.to changes in saving, these goals 
are achieved in part. If investment is completely autono- 
mous, the results vary depending upon the fiscal policy 
pursued by the government, 

In Chapters V, VI, and VII, estimates are made of the 
redistributive aspects of three alternate plans: the cur- 
rent modified reserve plan, a pay-as-you-go plan, and a 
hypothetical actuarial-rate system. Estimates of the allo- 
cation of taxes collected for OASI and benefits paid to OASI 
beneficiaries (by income group) are combined into a net 
gain-loss pattern. Under the present system, net gains 
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are shown for expenditure units with less than $2,000 in- 
come, net losses are concentrated in the brackets between 
$2,000 and $7,500. Even assuming extreme alternate in- 
cidence assumptions, 90 per cent of net losses are borne 
by these groups. Comparative projections of redistributive 
effects which may be anticipated under alternate systems 
are shown to illustrate the basic differences and to indicate 
their relative quantitative significance. 

Primary consideration is given in Chapter VIII to the 
net changes in consumption caused by OASI finance. It is 
estimated that fund accumulation of $1.8 billion in 1951 
resulted in a net consumption decrease of $1.2 billion. 
Projections based upon the data in Chapter VI show that 
the current plan and an actuarial-rate system would be 
equally deflationary in the immediate future and pay-as- 
you-go financing would be inflationary from its initiation. 
Actuarial-rate financing would be inflationary after 1960. 
Each of the financial methods results in inflationary effects 
after 1980: the amount being largest for the actuarial-rate 
system, least for the current system. 

Each plan involves, in the future, a shift in the relative 
burden of the total tax structure. Presumably, the shift 
of burden, if a net shift, would discourage incentive most 
severely under the actuarial-rate system, least severely 
under the present pkan. 

Although the economist cannot say which is the “best” 
method of financing OASI, the following comments seem 
warranted: (1) the reserve can, and probably has, elimi- 
nated part of the intergeneration transfer involved in the 
inmature OASI program; (2) because of the age composi- 
tion of the population, OASI must continue to be an inma- 
ture system for the remainder of this century; (3) the 
deflationary effects of reserve financing may be offset by 
relatively small adjustments in other fiscal areas; (4) al- 
though each system will require additional compensating 
action to offset its inflationary force in the future, the need 
would be minimized by the reserve method; (5) changes of 
tax burden allocation, if desired by the electorate, may be 
effected without abandonment of the reserve principle, for 
example, the government might make contributions to the 
reserve program from general revenues; and (6) reserve 
financing, if successful, will permit the fiscal authority of 
the fund more discretion than will other methods of financ- 
ing Old Age and Survivors Insurance. 

Microfilm $3.20; Xerox $11.00. 247 pages. 


ECONOMICS, THEORY 
ECONOMIC THOUGHT IN SOUTH CAROLINA 
1820-1860 
(L. C. Card No. Mic 58-5941) 
Abram Cline Flora, Jr., Ph.D. 
The University of North Carolina, 1958 


Supervisor: Milton S,. Heath 


The analysis of economic phenomena in South Carolina 
during the four decades preceding the Civil War was al- 
most entirely the result of the mental activity of three 





men - Thomas Cooper, Jacob N. Cardozo, and Francis 
Lieber. Other South Carolinians expressed isolated eco- 
nomic concepts, but Cooper, Cardozo, and Lieber were 
the only men to present well rounded studies culminating 
in integrated systems of thought. 

A study of these systems of thought has been under- 
taken with three goals in view: first, to present individu- 
ally the coordinated economic thought of each man; second, 
to establish by comparison the ways in which the thinking 
of each differed with that of the others; third, to indicate 
to what degree their economic analyses departed from 
European Classical thought as represented chiefly by 
David Ricardo. 

The study establishes that the economic systems con- 
ceived by these South Carolinians were basically similar 
nature - all being within the general framework of Classi- 
cal economic thought. However, because of the conditions 
present in the Western Hemisphere, and because of the 
inherent optimism of its people, they modified some of the 
Classical assumptions and reached more optimistic con- 
clusions than the Classicists. Cooper, for instance, while 
adhering rather closely to Ricardian Value Theory, held 
that all distributive shares were not in conflict. Rent was 
a surplus and was not a deprivation from the other shares. 
Even wages and profits which were to some extent con- 
flicting claims, were not considered to be so in a progres- 
Sive economy. Taxation, considered harmful to the econ- 
omy, should be kept limited, but he was in partial agree- 
ment with Ricardo that taxation did not reduce wages. 
Cooper saw the value of money derived from the labor 
cost of mining it but held that demand and supply relation- 
ships caused deviations from this labor value. In order to 
prevent over-issue of paper money he advocated constant 
convertibility and loans based only on real business trans- 
actions. 

Cardozo departed from the labor cost theory of value. 
He gave prominent places to raw materials, land and capi- 
tal, along with labor in the creation of value. But in addi- 
tion to costs was the element of demand which played an 
important part in value determination. Rent, being a sur- 
plus, did not infringe on other income shares, although it 
was a component part of price. Wages and profits could 
increase together and were not in conflict. Cardozo held 
a dispersion theory of taxation in which taxes were dis- 
persed over all the income recipients. In monetary theory 
he, like Cooper, adhered to the real bills doctrine but 
maintained that convertibility of paper was not sufficient 
assurance against over-issue. 

Lieber followed Cardozo in the direction of a cost- 
utility theory of value. He held both to be important in- 
gredients of value. However, like Cooper, he saw a con- 
flict between wages and profits. He gave little attention to 
monetary theory beyond the elemental statement that money 
was a measure of value. 

All three men had similar views on commercial policy 
- free trade was considered a necessity to economic well 
being. 

Each of the three men, to a certain degree, developed 
a New World system of economic thought. Cooper and 
Lieber, however, although proving themselves more opti- 
mistic than the Classical economists, remained at best 
New World disciples of that school. Cardozo, on the other 
hand, made a determined and partially successful attempt 
to develop an independent system of thought based on con- 
ditions as he saw them in South Carolina. 

Microfilm :$4.95; Xerox $16.80. 386 pages. 
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CAPACITY AND THE ACCELERATION PRINCIPLE 
IN A MULTI-SECTOR MODEL 


(L. C. Card No. Mic 58-7745) 


Susumu Koizumi, Ph.D. 
University of Michigan, 1958 


This study is an attempt to introduce supply conditions 
for new investment goods into a nonlinear accelerator- 
multiplier model of the United States economy. The orig- 
inal Keynsian macro-economic model is adequate for the 
analysis of short-run economic problems. In order to 
deal with long-run dynamic situations, the model must be 
modified so as to include the feed-back of an output change 
to investment demand. Examples of such modified models 
are the accelerator-multiplier models developed by Har- 
rod, Samuelson, Hicks, and Goodwin. However, those 
modified models are unsatisfactory in their treatment of 
the supply conditions for investment goods. They treat 
the economy as if it were a single industry and contained 
only one investment function. Therefore, the variations 
over time of supply conditions for investment goods, which 
are determined by the capital stock available for invest- 
ment goods production, cannot be adequately analysed. In 
order to analyse the effects of the supply conditions on in- 
vestment decisions, a certain degree of disagregation of 
the economy is necessary. In this study, the supply capac- 
ity for investment goods production, a function of capital 
stocks, is introduced as an endogeneous variable into a 
multi-sector model of the economy. 

Chapter I is a critical review of the older acceleration 
theories. In Chapter II the supply function is introduced 
into the theoretical model and the resulting fluctuation 
patterns are examined. From the theoretical analysis the 
following conclusion is derived. The flexibility of the cap- 
ital coefficient in investment goods production is crucial 
in determining the pattern of economic fluctuation: (1) the 
free working of the accelerator is inhibited by the supply 
capacity when the flexibility of the capital coefficient is 
small; (2) moreover, the economy does not necessarily 
enter a downswing after hitting the capacity limit unless 
the flexibility of the capital coefficient is very small. 

Some statistical investigation of the theoretical model 
are made in Chapters IV and V. The parameters involved 
in the model were estimated from statistical data for 1930 
to 1952, and by applying the estimated parameters to the 
theoretical model the fluctuation patterns of the theoretical 
model are quantitatively examined. From the statistical 
investigation, it is observed that when the reaction pattern 
of investment demand coincides with that postulated by the 
acceleration principle, the economy is likely to hit the 
capacity limit defined by the capital stock and to continue 
expanding along the capacity path after hitting the capacity 
limit. | 

The analysis are carried on in reference to the phe- 
nomenon of the business cycle. But the same analysis 
bears some implication to the dynamic Leontief input-out- 
put analysis and the problem of economic growth. 

Microfilm $2.55; Xerox $8.80. 193 pages. 





PRICE FORMATION IN THE VERY SHORT RUN 
(L. C. Card No. Mic 58-5544) 


Hermann Heinz Stoller, Ph.D. 
University of Virginia, 1958 


Theories must be “unrealistic”. Thus it is important to 
know the exact extent of the assumptions of abstract mod- 
els. This study tries to construct clear models for the 
very short run, the period during which no production can 
take place. Textbooks commonly restrict this period to 
Simple examples without developing the assumptions ex- 
plicitly. 

An introductory part sketches the treatment of time in 
price theory, states the problem, and clarifies the role of 
a perfect market and various market forms as tools for 
the following analysis. 

For price formation we have to distinguish: (1) the 
case where price formation comes to a definite end in the 
future because stocks spoil before reproduction can take 
place or storage is uneconomical, (2) goods may be stored 
until the next period of production; then (under ideal con- 
ditions) all (and only) the future is important, even if stor- 
age can connect only a limited number of periods: similar 
to pouring water into a pipe a large stock of today may 
move (all) future stocks further ahead. 

Such overlapping means that costs of reproduction 
must be considered: storage for later periods is an alter- 
native to selling now. 

Even if periods are not overlapping price formation is 
different for each of the market forms analysed for such 
a “pure” very short run period: monopoly, competition, 
partial monopoly, monopsony, bilateral monopoly. Each 
market form is analysed for the static (one subperiod) 
case and for a dynamic case of two subperiods with inde- 
pendent demand. 

For the latter case there is, as a rule (exceptions are 
indicated), also a difference for fixed stocks which are 
relatively small. Comparing monopoly and competition, 
the marginal net revenues for all subperiods are equalized 
under monopoly, whereas under competition the average 
net revenues must be equal. Marginal and average net 
revenues are usually not equal; the most frequent excep- 
tion is the case where the demand for each subperiod is 
equal and costs of storage and the rate of interest are not 
considered. 

In a special part a summary of problems of independ- 
ent-dependent demand over time is given and applications 
to problems of storage decisions by households and also 
of price discrimination (market separation) are considered. 
It is shown that where monopoly exists, storage by house- 
holds with similar storage costs as the monopolist is usu- 
ally unprofitable. 

One part ventures into the problem of a cluster of 
markets, this being important in making partial equilib- 
rium analysis more realistic. Another part considers 
imperfections of a “pure” very short run period by assum- 
ing production possibilities in related markets, related by 
time, space, or quality (close substitutes); and the case 
where demand temporarily exceeds a steady production. 
The basic equality of the quality limit with other limits is 
given particular emphasis. Revisions of theories of an 
imperfect (differentiated) duopoly are attempted. 

A final part sketches the relationships between the very 
short run and the short run and long run, emphasizing the 
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basic difference between the “pure” very short run period 
and the case where periods overlap over time. 

The study underlines the importance of the very short 
run analysis for real situations, especially of local condi- 
tions and of the economic past, when the problem was 
more important; also this analysis can be viewed as a 
pedagogical introduction to the use of the tools of economic 
analysis because of its relative simplicity and as an ap- 
proximation to the short run. 

Microfilm $3.10; Xerox $10.60. 240 pages. 


THE NATURE AND MEASUREMENT OF THE 
ECONOMIC BENEFITS OF IMPROVEMENT IN PUBLIC 
HEALTH (WITH PARTICULAR REFERENCE TO 
CANCER, TUBERCULOSIS, AND POLIOMYELITIS) 


(L. C. Card No. Mic 58-5792) 


Burton Allen Weisbrod, Ph.D. 
Northwestern University, 1958 


Adviser: Robert H. Strotz 


The commodity, health, is distinguishable from most 
other commodities in terms of the magnitude of the exter- 
nal economies which it provides, and in terms of its “col- 
lective-good” nature. These characteristics make health 
action frequently uneconomical for any one person. Asa 
result, health programs today--programs involving both 
application of existing knowledge, and research to expand 
that knowledge--are generally supplied collectively--by 
governmental groups and private philanthropic foundations. 
With “health” being provided outside the market mecha- 
nism, the usual market test of efficiency in the allocation 
of resources--profits--is not applied. How, then, ought 
we decide on the appropriate level and composition of 
health expenditures? With all of the many health-promot- 
ing activities that could be carried on, with all of the many 
demands upon limited public health funds, administrators 
of public health engineering and research programs are 
sorely in need of some meaningful standards for appraising 
alternative expenditure proposals. The economist should 
be able to contribute to the establishment of such standards 
by specifying, within limits, the social benefits from al- 
ternative health programs. 

This study represents an attempt (1) to set forth a pro- 





cedure to aid in making rational choices among health 
projects, and (2) to employ the procedure in evaluating 
quantitatively certain of the benefits to society of success- 
ful attempts to eliminate three specific diseases--cancer, 
tuberculosis, and poliomyelitis. 

The plan of the study is as follows: in Part One, the 
rationale for the investigation is discussed, and some past 
attempts to employ economic reasoning to bolster the case 
for increased health expenditures are criticized. This is 
followed by an analysis, in Part Two, of the factors making 
the commodity, health, unusual. 

In Part Three a framework is established for determin- 
ing the monetary losses resulting from any disease; and 
use is made of this framework in Part Four to estimate 
the monetary losses in the United States due to cancer, 
tuberculosis, and poliomyelitis. Monetary losses from 
premature mortality in 1954 are estimated for each dis- 
ease. This involves determining the present values of net 
future earnings of people classified by age and sex. To 
make these computations it is necessary to estimate the 
consumption of a person at each age. In obtaining the con- 
sumption figures, the concept of “marginal family con- 
sumption” is employed, this being the change in total fam- 
ily consumption with respect to a change (decrease) in 
family size of a person of specified age. Bureau of Labor 
Statistics data on family budgets are the materials upon 
which the estimates are based. | 

In addition to mortality losses, two other classes of 
losses are quantified for each disease; namely, production 
losses attributable to morbidity, and costs of treatment, 
for all new 1954 cases. Losses in all three classes totaled 
$2,443 million for cancer, $748 million for tuberculosis, 
and $45 million for polio (in the ratio of 54 to 17 to 1). The 
significance and limitations of the monetary-loss estimates 
are discussed in Part Five. Also considered is the rele- 
vance of such information on “losses” for decisions concern- 
ing the allocation of funds among health research projects. 

The quantification method and data which are developed 
in the study can be used to estimate certain of the mone- 
tary costs of any cause of death or sickness. If informa- 
tion on the age and sex incidence of any source of poor 
health is available, losses due to premature mortality can 
be estimated. If, in addition, the mean length of disability 
from that source can be determined, the value of produc- 
tion lost due to illness can also be estimated. The tools 
of this study can be applied not only to physical diseases, 
but also to mental illnesses as well as to suicides and 
accidents. Microfilm $2.10; Xerox $7.40. 159 pages. 
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EDUCATION, GENERAL 


THE INTERRELATION OF MENTAL ABILITY AND 
SUBJECT PREFERENCE IN SCHOLASTIC 
ACHIEVEMENT 


(L. C. Card No. Mic 58-5604) 


John Orvard Bolvin, Ed.D. 
University of Pittsburgh, 1958 


Supervisor: W. W, D. Sones 


One of the best predictors of academic success has 
been tests of mental ability. However, these instruments 
have left much to be explained in attempting to predict a 
student’s success or failure. For this reason many re- 
searchers have examined other nonintellectual factors 
such as personality, previous study and experience, spe- 
cial aptitudes, attitudes, motivation, and interest, to de- 
termine their relationship to accomplishment. 

This study dealt with the interrelation of one of these 
factors, relative subject preference, along with another 
factor, mental ability, to scholastic accomplishment in 
the areas of mathematics, science, social studies, and 
language. This study attempted to find an answer to the 
general question: what interrelation may exist between 
the factors mental ability and subject preference that is 
reflected in students’ scholastic accomplishment? 

The hypothesis tested was: mental ability and interest 
in different subjects, both independently and in interaction, 
are related, relatively, to a student’s accomplishment in 
a given subject area and to his accomplishment in his dif- 
ferent subjects collectively. 

To test this hypothesis a normalized population of 250 
cases was drawn from a larger sample of 872 twelfth- 
grade students representing three high schools in the 
greater Pittsburgh area. Instruments to measure mental 
ability, relative accomplishment, and relative subject pref- 
erence were administered to these students so that the re- 
lationship of these variables might be examined. The in- 
struments to measure these factors were: the Terman- 
McNemar Test of Mental Ability, Essential High School 
Content Battery, and Scholastic Preference Interview. 
This latter was an instrument developed at the University 
of Pittsburgh under the direction of Dr. W. W. D. Sones. 

The hypothesis was broken into three parts, namely: 
mental ability and subject preference were independently 
related to a student’s accomplishment; mental ability and 
subject preference work together to determine a student’s 
relative accomplishment in a particular area of study; and 
the two variables work together to form a predictor of a 
student’s relative accomplishment when viewed collectively 
for the four areas of study. Appropriate statistical tech- 
niques were employed to test the various parts of this 
hypothesis. 

Some of the findings of this study are: 

1. There was evidence that mental ability and subject 
preference are each associated with accomplishment with- 
out regard to the other variable. 
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2. There was evidence that the two variables, mental 
ability and subject preference, are more or less independ- 
ent of each other. 

3. There was evidence indicating that relative subject 
preference for mathematics, science, and language was a 
delimiting factor on the influence of mental ability. 

4. The aggregate effect of the two variables on a stu- 
dent’s relative accomplishment in different areas when 
viewed collectively was that relative subject preference 
was a predictor of accomplishment when mental ability 
was held constant. 

0. There was evidence indicating that relative prefer- 
ence for social studies was a neutral factor, neither con- 
tributing nor deterring from accomplishment in this area. 

The findings in this study supported the general hypoth- 
esis that mental ability and interest in different subjects, 
both independently and in interaction, are related, rela- 
tively, to a student’s accomplishment in a given subject 
area and to his accomplishment in his different subjects 
collectively. Microfilm $2.00; Xerox $4.60. 87 pages. 


THE PURPOSES OF AMERICAN PUBLIC EDUCATION 
AS DISCERNED IN THE WORKS OF SELECTED 
WRITERS ON CURRICULUM 


(L. C. Card No. Mic 58-3392) 


Raymond Bradley Bridgers, Jr., Ed.D. 
Duke University, 1958 


Supervisor: William H. Cartwright 


The purpose of this investigation was to determine 
what recognized leaders in the field of curriculum believe 
to be the purposes of the American public schools. A study 
of the literature revealed that there has been little re- 
search on the purposes of education. For this study the 
writings of eight experts were examined. These experts 
were chosen from a list of twenty-seven writers on cur- 
riculum by a jury of the twenty-seven authors and fifty- 
nine state school officials. Two primary and six second- 
ary purposes for the public schools were emphasized in 
the writings of these authors. 

Education for citizenship was held to be the primary 
purpose by five of the experts. They believed the princi- 
pal function of the school is to imbue students with the 
democratic ideals and values of our culture to the extent 
that, when mature citizens, these students would guide 
America with the best interests of her public in mind. The 
scope of this purpose was extensive embodying in varying 
degrees the goals of self-realization, vocational prepara- 
tion, physical and mental health, social adjustment and 
many other subsidiary objectives. 

The other three experts held that education for in- 
dividual self-realization is the primary purpose of the 
school. They believed that if the child knows himself, and 
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realizes his own potential, all other necessary outcomes (3) the implications of the data for developing the curricula 
of education, such as citizenship, will follow. of the secondary schools; and (4) those characteristics 

B. Othanel Smith carried his view of citizenship educa- which identify the potential drop-out. 
tion to the extent that it became virtually a third purpose Specific drop-outs were matched with students remain- 
for education. In his interpretation, American society is ing in school in terms of age, sex, grade, intelligence quo- 
decaying relentlessly, mainly because the public is unable to} tient, and father’s occupation. A random sample of the 
to agree on goals for America and because of the many 1957-58 senior class of the high school was selected. 
value conflicts in our society. The job of the school is to Data were secured from all youth included in the inves- 
build citizens who can overcome these difficulties and who tigation by means of a structured interview, the Gordon 
will direct social change. Personal Profile, and the Gordon Personal Inventory. 

Of the many secondary purposes suggested by the ex- Additional data were collected from school records, each 
perts, six received the most emphasis: education for vo- teacher of each youth, and parents or guardians of each 
cational efficiency, physical and mental health, social youth. 
adjustment, consumer economics, worthy use of leisure The comparisons of drop-outs with students in school 
time, and aesthetic appreciation. revealed that the drop-outs: (1) achieved less academi- 

Three conclusions resulted from this study. First, for cally; (2) participated in fewer extraclass activities; (3) 
the most part, definite purposes for the schools were ex- were more often dissatisfied with school; (4) saw less 
pressed in the writings of the experts. However, only value and usefulness of an education; (5) aspired more 
three of the authors utilized their purposes consistently often to immediate vocational goals; (6) were absent more 
throughout the programs they proposed. The rest either often for greater numbers of days; (7) were judged by 
failed to be specific in their statements of purposes or teachers to possess less learning ability and ability in the 
ignored the purposes they had stated. fundamental skills; (8) lacked more often some person 

Second, many of the authors made several unproved from whom they could secure personal counsel; (9) ex- 
assumptions and generalizations about American society. pressed greater dislike for certain teachers and subjects; 
Such questions as cooperation versus competition, and (10) felt out-of-place in school more often; (11) were less 
United States dependence on an international organization stable emotionally than were the seniors; (2) were repre- 
were often interpreted for the reader as acceptably solved sented less often in the professional and more often in the 
with no justification offered for the decision. This writer laboring occupation categories by their fathers than were 
felt that these assumptions should be verified by some re- seniors; and (13) reported less high educational attain- 
liable means rather than merely being asserted. ment among parents and older siblings. 

The third conclusion revers to the two primary pur- On the basis of the findings of the study, the following 
poses. Among the writings examined there is not a book implications for developing the secondary school curricula 
which presents a curriculum program oriented realisti- seem justified: 
cally to education for both citizenship and self-realization, 1. The curriculum must provide for a wide and varied 
making these primary purposes in fact complementary 


' : : range of student needs, abilities, and interests if an 
and in practice cohesive. Such a volume would be very os 
miele’ appropriate education is to be offered to all youth 











Further study along the lines of this thesis is indicated. . Dropping out of school is an indication of a further 
Particularly would it be desirable to record what the pub- need for revising and extending educational oppor- 
lic, the critics of education and the teachers believe to be tunities to all youth. 


the purposes of education. 
Microfilm $2.70; Xerox $9.40. 207 pages. . Teachers should know and understand the out-of- 


school lives of students. 


. All members of the faculty should be considered to 
be guidance workers. 


IMPLICATIONS FOR SECONDARY SCHOOL ' 0 pg a 7 pit he the —— 
CURRICULUM DEVELOPMENT IN THE BAY COUNTY ee a $3 tag nae Ps age a 
SCHOOLS DERIVED FROM A STUDY OF DROP-OUTS | 1CrOolllM 9v.1U; AeTOX Hla.0V. pages. 


‘(L. C. Card No. Mic 58-5981) 


William Paige Cantrell, Ed.D. 


Alabama Polytechnic Institute, 1958 WHAT PROVISIONS HAVE BEEN MADE BY 
PROFESSIONAL TEACHERS’ ORGANIZATIONS FOR 
Supervisor: W. L. Davis PROTECTING AND DISCIPLINING THEIR MEMBERS? 


This study was concerned with providing direction to (L. C. Card No. Mic 58-7059) 
the development of the secondary school curricula in the Eugene Franklin Cates, Ed.D. 
Bay County public schools by means of a comparison of The University of Oklahoma, 1958 
drop-outs with students remaining in school. The major 
problems were to discover: (1) the factors associated Major Professor: Glenn R, Snider 
with students dropping out of school; (2) the manner in 
which drop-outs compared with students remaining in The purpose of this study, undertaken with the coopera- 
school in terms of age, sex, grade progress, mental abil- tion of the NEA, was to determine the extent and nature of 
ity, father’s occupation, and specific personality traits; provisions made by professional teachers’ organizations 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





EDUCATION 1243 





to protect members from unjust treatment and to disci- 
pline members guilty of unethical conduct. By definition 
“professional teachers’ organizations” included only the 
National Education Association and its state and territorial 
affiliates. The NEA and the affiliates of the NEA were 
treated separately. 

Information required of the state and territorial affili- 
ates. of the NEA was not available in the literature. In 
order to secure this information a questionnaire was con- 
structed and mailed to the executive-secretaries of the 
sixty-four state and territorial affiliates of the NEA. 
Sixty-two questionnaire returns were received, making a 
response of approximately ninety-seven per cent. 

Conclusions drawn from the study may be summarized 
as follows: | 

1. The NEA, working through four agencies has devel- 
oped a well balanced approach to the problem of protecting 
and disciplining members. 

2. Provisions made by the NEA specifically for the 
disciplining of members were of such recent origin that 
their effectiveness could not be evaluated. Most state 
associations have done very little in disciplining of mem- 
bers. 

3. Thirty-six state associations have established com- 
mittees or commissions charged with the responsibility 
for protecting their members, indicating genuine growth in 
this respect. _ 

4. Only one state association, California, indicated 
that its state had legal provisions vesting power or author- 
ity in the organized teaching profession for protecting and 
disciplining members. 

2. Much confusion exists in the state associations re- 
garding the delegation of responsibilities necessary for 
the protection and discipline of their members. 

6. Classroom teachers’ organizations are represented 
on commissions or committees more frequently than are 
other groups, but in most instances classroom teachers 
do not comprise a majority of the membership of these 
agencies. 

The following recommendations were among those 
drawn from the study: 

1. An intense co-operative effort should be made by 
the NEA and its affiliates to make more uniform the objec- 
tives, procedure, and names of commissions or commit- 
tees charged with the responsibility for the protection and 
discipline of teachers. 

2. Professionally prepared persons should be available 
on the staff of the state associations for utilization by the 
committees or commissions responsible for protection 
and discipline of members. 

3. Associations should explore the desirability of pro- 
moting state legislation that would vest authority in the 
organized teaching profession for protecting and disciplin- 
ing members. 

Since this study was undertaken with the co-operation 
of the NEA and the OEA, it appears that the recommenda- 
tions which were made will be carefully examined by the 
various state associations as well as the national organi- 
zation. Microfilm $2.00; Xerox $6.40. 134 pages. 
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THE DEVELOPMENT OF A PRE-DOCTORAL MASTER 
OF MUSIC EDUCATION DEGREE PROGRAM 


(L. C. Card No. Mic 58-3864) 


George Robert Darnes, Ed.D. 
The University of Oklahoma, 1958 


Major Professor: Dr. Gail Shannon 


The purpose of this study was to determine the mas- 
ter’s degree program in music education which would be 
most acceptable toward a doctor’s degree in the same 
field. Two sources of information were used: (1) the cat- 
alogs, bulletins, and pamphlets of the sixteen institutions 
having a plan for a doctorate in music education approved 
by the National Association of Schools of Music and (2) a 
questionnaire sent to the members of a national committee 
of the Music Educators National Conference. Usable re- 
plies from the questionnaire were received from eighty- 
three per cent of those selected to serve as the jury. 

The principal findings were: 

1. Graduate degrees in music education are relatively 
recent and phenomenal growth has been experienced in 
this subject during the twentieth century. 

2. The relationship of the master’s degree to the over- 
all doctoral program is not seriously considered by many 
institutions. 

3. The data from this study indicate that the master’s 
degree should require either a thesis, a special problem 
or some type of creative research paper. 

4. Six years is recommended as a time limit require- 
ment for completion of the Master of Music Education 
degree. 

5. No agreement could be reached as to a recommen- 
dation concerning the amount of credit which should be 
allowed for a thesis. 

6. The titles for degrees such as Master of Arts, Mas- 
ter of Music Education, Master of Music, or Master of 
Science in Music Education do not have generally accepted 
meanings, standards, or requirements. 

7. Teaching experience or additional student teaching 
without graduate credit should be a requirement for the 
Master of Music Education degree. 

8. The course content areas to satisfy undergraduate 
course requirements should be those approved by the 
Music Educators National Conference. 

9. There is a non-agreement concerning the status of 
both applied music and ensemble playing in the program 
for a master’s degree in music education. 

10. Professional education and music education need 
further clarification as to their relative positions in the 
total degree program. 

11. Only those courses reported in this study as re- 
quired or most desirable as electives should be recom- 
mended for the Master of Music Education degree. 

Recommendations: 

1. There is need for additional investigation concern- 
ing the portion of a master’s degree in music education 
which is creative research either in the form of a thesis, 
special problem, or paper. 

2. There is an important need for a standard defining 
of the many titles now designating master’s degrees in 
the field of music education. 

3. Additional research is needed to determine the 
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proper place of applied music and ensemble playing in the 
total master’s degree program in music education. 
Microfilm $2.00; Xerox $7.20. 151 pages. 


EDUCATIONAL NEEDS OF URBAN RESIDENTS 
CONCERNING THE USE OF ELECTRICITY 
IN THE HOME 


(L. C. Card No. Mic 58-5238) 


Wilbur James Farr, Ed.D. 
University of Missouri, 1958 


Supervisor: Dr. H. H. London 


PURPOSE OF STUDY: The major purpose of this study 
was to ascertain the educational needs of residents in 
urban communities concerning the use of electricity in 
the home, to the end that school authorities might have 
evidence upon which to organize electrical instruction 
in high schools and in adult education programs. 


METHOD OF RESEARCH: Data for the study were ob- 
tained from an interview schedule used in a series of 
two hundred personal interviews with the male parent 
of secondary school students in five communities in 
Central Missouri. 


SUMMARY: The importance of electricity in the home is 
indicated by the tremendous increase in the use of elec- 
trical energy by residential customers. 

Another evidence of the significance of the electrical 
world is the increased sales of electrical appliances. 

Families possess a wide variety of electric powered 
equipment for performing household duties and services 
in the home. 

The uses of electricity in the home may be classified 
in the following areas: heat, rotary power, light, com- 
munications, control, chemical effect, and electronics. 

Factors which were considered important in the 
process of purchasing electrical equipment for the home 
by over 80 per cent of the interviewees were: quality, 
workmanship, and design; reputation of dealer; price; 
availability of replacement parts; flexibility of use and 
serviceability; and brand name. 

Vacuum tubes, cords, motors, heating elements and 
switches accounted for 73 per cent of all the repairs 
made on electrical equipment. 

The instructional items that were considered impor- 
tant by a majority of the interviewees involved activities 
in safety, operation and care of electrical equipment, 
selection and purchase of electrical equipment, minor 
repairs, and planning for the use of electricity. 

Sixty-one per cent of the interviewees in the com- 
munities without electrical codes thought adult instruc- 
tion in electricity should be offered in their communi- 
ties, while 44 per cent of the interviewees in the com- 
munity with an electrical code thought such instruction 
should be offered. 

Over 82 per cent of the interviewees indicated that 
they were in favor of having the public high schools 
offer instruction for boys and girls with respect to the 
use of electricity in the home. 





CONCLUSIONS: Familiarity with everyday applications of 
electric power is important knowledge for everyone in 
our society. 

There are minor repairs and maintenance jobs in 
the home which do not require the services of a skilled 
technician. Boys, girls, and adults should be trained 
to perform these unspecialized tasks that contribute to 
the upkeep of the home. 

Little difference exists in the educational needs of 
residents in communities with electrical codes as com- 
pared to those without electrical codes. 

People in urban communities generally would like 
to learn more about the selection, operation, and care 
of electrical equipment and planning for the use of 
electricity. 

Adults would like to have a better understanding of 
their needs and requirements in using and planning for 
the use of electricity, but the job of.installation of wir- 
ing circuits should be done by a qualified technician. 

Instruction should be provided by the public high 
schools for boys and girls involving the fundamentals 
of electricity, safety, operation and care of electrical 
equipment, selection and purchase of electrical equip- 
ment, minor repairs, and planning for the use of elec- 
tricity. 

The area of electricity can be a vital portion of the 
school program by teaching the related theories and 
principles in terms of everyday experiences of the 
student. Microfilm $2.00; Xerox $7.20. 152 pages. 


A COMPARISON OF THE ACTIVITIES AND 
INVOLVEMENT IN SCHOOL AND COMMUNITY 
ORGANIZATIONS BY TWO GROUPS OF DETROIT 
HIGH SCHOOL SENIORS WHO SCORED AT A HIGH 
LEVEL ON AN INTELLIGENCE TEST 
IN THE SCHOOL YEAR 1955-56 


(L. C. Card No. Mic 58-7713) 


Freeman Arthur Flynn, Ph.D. 
University of Michigan, 1958 


This study compared the activities and involvement in 
school and community organizations of two groups of De- 
troit Public High Schoo! seniors in the school year 1955- 
96. The two groups were selected from records of the 
Detroit Psychological Clinic which administers the De- 
troit Advanced Intelligence Tests - Forms V and W to 
public high school students at the beginning of their senior 
year. Group A of this study were the 55 highest scorers 
of the nearly 10,000 students, who were examined at that 
time. Their raw scores were 200 and above, indicating 
that these students rated above the 99th percentile. Group 
B were 55 students chosen at random from the nearly 900 
students who scored between 150 and 175 raw score or in 
the range between the 76th and the 92nd percentile. 

Data were gathered through an interview with the stu- 
dent, another with his counselor, and an examination of 
the student’s cumulative record, There were more boys 
than girls in both groups. Group A as a group was slightly 
more accelerated in school than Group B and both groups 
tended to come from the geographic periphery of Detroit. 

A list was made of the activities in which each student 
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took part and the titular leadership positions that were 
held. An estimate of the average of the grades was made 
and trait ratings by the counselors were compiled. Com- 
parisons between the two groups were examined, where 
applicable, by the utilization of a test of the difference of 
proportions. The null hypothesis was rejected, at the 1% 
level of significance. | 
It was found that: 


1. The A group participated in the extracurricular 
program of the school to a greater extent than did the 
B group. 


2. The A group held more titular leader positions than 
did the B group. 


3. They gained more honors. 


4. There were no differences in athletic participation 
noted. 


9. More of the superior group went to college. 


6. The A group demonstrated more creativity and im- 
aginative behavior in terms of participation and recog- 
nition. 


7. They worked fewer hours at fewer jobs. 


8. The counselors rated the A group higher, considered 
them to be leaders, and knew them better than the B 
group. 


9. They were better students, achieving considerably 
higher than the B group average. 


Although it was not a direct objective of this study, con- 
clusions 1 and 2 have some relevance to the concept of a 
socially optimum level of intelligence, as formulated by 
the late Dr. Leta S. Hollingworth. Based on these conclu- 
sions and their supporting data it is considered probable 
that this concept is not a valid one, for students in the 
senior year of Detroit Public High Schools, who score 
above the 99th percentile on the Detroit Intelligence Test - 
Forms V and W. 

Microfilm $2.00; Xerox $6.00. 121 pages. 


THE RELATIONSHIP OF HIGH SCHOOL RELATIVE 
SUBJECT PREFERENCE AND RELATIVE 
ACHIEVEMENT WITH FIRST YEAR COLLEGE 
RELATIVE ACCOMPLISHMENT FOR FOUR 
ACADEMIC SUBJECT AREAS 


(L. C. Card No. Mic 58-5612) 
Woodrow Wilson Gephart, Ed.D. 
University of Pittsburgh, 1958 


Adviser: W. W.D. Sones 


The problem was in what degree is scholastic accom- 
plishment on the college level associated with relative 
subject preference and relative achievement in high school. 
Three statistical hypotheses tested were: 


1. There is a positive relationship of high school rela- 
tive subject preference with first-year college rela- 
tive accomplishment. 





2. There isa positive relationship of high school rela- 
tive achievement with first-year college relative 
accomplishment. 


These two variables are additively in association 
with first-year college relative accomplishment. 


The testing of the three hypotheses was based on the 
data for 175 first-year college students who were enrolled 
in 59 different institutions for at least one grade period. 
For this population sample the data included a transcript 
of college grades and the measures of subject preference 
and achievement collected in high school. The grades on 
the transcripts were quantified. 

These data were analyzed in three ways: 


1. Association of relative subject preference in high 
school with college accomplishment. 


2. Association of high school achievement with college 
accomplishment. 


3. Association of subject preference and high school 
achievement taken together, with college accomplish- 
ment. 


The interrelationship of these variables was examined 
by enumeration tests, rank-order correlation tests, and 
tests of contingency. 

The enumeration tests revealed that the association 
between subject preference and college accomplishment 
corresponded in 96.6 per cent of the 175 cases when first 
or second rank of subject preference was compared with 
first or second rank of college accomplishment. The as- 
sociation of the variables for mathematics, science, social 
studies, and language individually resulted in correspond- 
ence of 68.2, 80.2, 85.9, and 81.1 per cent, respectively. 
The rank-order correlation test relating relative subject 
preference with college relative accomplishment for each 
student yielded a median Rho of .650. The association be- 
tween the relative subject preference and relative college 
accomplishment for each subject field individually and 
for the subject fields collectively was tested by cross 
classification of rankings in contingency tables. The con- 
tingency coefficients were at the .001 level of confidence 
with values of .603 for the four-subject group and .772 for 
the three-subject group. 

The interrelationship of the variables, high school rel- 
ative achievement and college relative accomplishment, 
was examined by the same statistical tests. A correspond- 
ence of 95.4 per cent was found between these two varia- 
bles. The correspondence for the individual subject fields, 
mathematics, science, social studies, and language was 
65.0, 78.3, 85.5, and 75.8 per cent, respectively. The me- 
dian rank-order correlation between high school achieve- 
ment with college accomplishment of individual students 
was found to be .50. The contingency coefficients were at 
the .001 level of confidence with values of .404 and .637 
for the two groups. 

Finally, the interrelationship of relative subject pref- 
erence and high school achievement combined, with col- 
lege accomplishment was examined. The correspondence 
of rankings for the subjects collectively was 93.3 per cent. 
For mathematics, science, social studies, and language 
individually the correspondence was 69.4, 84.3, 96.6, and 
86.0 per cent, respectively. Thus, the tests indicated that 
for the subjects both individually and collectively, with 
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subject preference and high school achievement combined, 
there was increase in correspondence with the individual 
student’s college accomplishment. 

The findings of this study for this population sample 
indicate the following: 


1. There was evidence that a positive relationship 
exists between relative subject preference and col- 
lege relative achievement. 


There is evidence that a positive relationship exists 
between high school relative achievement and col- 
lege relative achievement. 


There is evidence that the positive relationship of 
relative subject preference with college relative 
accomplishment is greater than high school relative 
achievement with college relative accomplishment. 


There is evidence that the two independent variables 
are additively in association with college achieve- 
ment. Microfilm $2.00; Zerox $5.00. 98 pages. 


THE RELATIONSHIP BETWEEN DIFFERENT LEVELS 
OF PREPARATION IN HIGH SCHOOL VOCATIONAL 
AGRICULTURE, SCIENCE, AND MATHEMATICS AND 
FIRST YEAR ACHIEVEMENT IN A COLLEGE 
OF AGRICULTURE 


(L. C. Card No. Mic 58-7006) 


Robert Alfred Hanson, Ph.D. 
University of Minnesota, 1958 


Adviser: Milo J. Peterson 


The records of 720 students who were initially enrolled 
in the agriculture curriculums in the College of Agricul- 
ture, Forestry, and Home Economics of the University of 
Minnesota during the period from fall quarter, 1954, through 
fall quarter, 1956, were examined and a sample of 395 who 
had completed at least one year of college work was used 
in this study. They were divided into eight subgroups on 
the basis of the pattern of work taken in high school in 
science, vocational-agriculture, and mathematics. The 
sample was stratified on whether or not the student came 
from a farm background. On the basis of tests of homo- 
geneity of means and variances the veteran and non-vet- 
eran groups were combined. 

The purpose of the analysis was to determine the rela- 
tionship, if any, between the pattern of course work taken 
in high school and college achievement in terms of (1) 
first quarter honor point ratio, (2) honor point ratio at 
the end of the first year, (3) first year honor point ratio 
in agriculture courses only, and (4) first year honor point 
ratio in basic science and mathematics courses only. The 
techniques of analysis of variance and covariance were 
used to (1) calculate the unadjusted means of the criterion 
variables and determine if there existed any significant 
differences between them and (2) adjust the means for 
differences in A.C.E. Examination scores and high school 
percentile ranks and then determine if significant differ- 
ences existed between them. 


The following results were obtained from the analysis: 





1. No significant differences were found between 
either the unadjusted or the adjusted means of the first 
quarter honor point ratios. This was true for both the 
farm and non-farm groups. 


2. No significant differences were found between 
either the unadjusted or the adjusted means of the first 
year honor point ratios. This was also true for both 
farm and non-farm groups. 


3. No significant differences were found between 
either the unadjusted or the adjusted means of the first 
year honor point ratios of courses taken in agriculture 
by either the farm or the non-farm group. 


4. Significant differences were found at the one per 
cent level between both the unadjusted and the adjusted 
means of the first year honor point ratios of courses 
taken in basic science and mathematics by the farm 
group. No significant differences were found in either 
case in the means of the non-farm group. In an effort 
to identify the pairs of subgroups with significant dif- 
ferences existing between their means the multiple 
range test developed by Duncan and Kramer was used 
on the adjusted means of the honor point ratios earned 
in basic science and mathematics by the farm group. 
This test showed that five pairs of adjusted means had 
significant differences between them. Those groups 
which had a high level of high school course work in 
science and mathematics in general excelled those 
groups which did not when the honor point ratios in 
basic science and mathematics were used as the 
criteria. Microfilm $2.20; Xerox $7.80. 167 pages. 


THE DEVELOPMENT OF THE STATE REIMBURSED 
PROGRAM FOR EXTENSION EDUCATION IN 
PENNSYLVANIA 


(L. C. Card No. Mic 58-5614) 


Ellwood Henry Hoshauer, Ed.D. 
University of Pittsburgh, 1958 


Supervisor: .Clifford P. Hooker 


The purpose of this study is to make an analysis of the 
development of extension education in the Commonwealth 
of Pennsylvania and to show to what extent those districts 
of the second, third, and fourth class, which have been 
reimbursed, offer courses of this type. 

Data included in this study were collected from two 
sources, documentary and direct sources. Documentary 
sources were consulted in order to obtain background 
material on the program for adults and out-of-school 
youth. These sources were also studied in order to as- 
certain the legal basis for this type of program and to 
trace its development through the years. Direct sources 
were studied in order to gather data used in the main part 
of the study. 

The direct sources which were used most were (a) the 
state laws of Pennsylvania, (b) annual reports filed with 
the Division of Extension Education, from those districts 
approved for reimbursement, (c) records from the Divi- 
sion of Accounts and Audit, and (d) personal interviews. 
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The annual reports from second-, third-, and fourth- 
class school districts for the years 1940-41, 1945-46, and 
1951 through 1955 were tabulated as to subjects offered, 
number of pupils enrolled in the classes, and the number 
of districts involved in the programs. Charts were con- 
structed in order to indicate organization at the state and 
local level. Tables were constructed which indicate the 
types of programs most selected by the districts and the 
number of districts selecting each course in the program. 

The findings of this study were summarized as follows: 

(a) Second-class districts lead all other districts in the 
use of extension education facilities. 

(b) The scope of the courses offered through extension 
education covers a great field of learning. 


(c) The extension education program is steadily growing. 


(d) Third- and fourth-class districts are taking a more 
active interest in offering extension courses to their resi- 
dents. 

(e) Commercial subjects appear to have the most appeal 
to students in all three classes of districts. 

(f) There is a trend towards putting more of the costs 
of the program on the loca! districts. 

Several general conclusions were determined as a 
result of this study: 

(a) The people of Pennsylvania have indicated a desire 
for this type of program by their interest in enrolling in 
the many courses. 

(b) Extension education is influenced by wars and peri- 
ods of depression because of the need of wealth of the state 
to be applied to other areas. At such times the gains made 
previously often are lost. 

(c) The trend towards placing more of the costs involved 
in the program on the local district needs to be studied and 
perhaps reversed. 

(d) There is a need for greater public relations in order 
to publicize the work of extension education so that all of 
the people become aware of the possibilities afforded them 
by this type of program. 

Microfilm $2.70; Xerox $9.40. 208 pages. 


A STUDY OF STUDENT PERSONNEL SERVICES 
AS FOUND IN LIBERAL ARTS COLLEGES 


(L. C. Card No. Mic 58-3894) 


Joseph Frank Kauffman, Ed.D. 
Boston University School of Education, 1958 


Problem: 

A survey of the student personnel literature indicates 
that very little research, comment or reporting on student 
personnel work emanates from the traditional liberal arts 
college. Because the leadership in advancing the student 
personnel point of view has not stemmed from colleges of 
liberal arts, there may be a tendency to assume that such 
institutions are not concerned with such services. 

It was the opinion of the writer that a contribution to 
the literature of the student personnel field would result 
from a study of student personnel services as found in 
liberal arts colleges today. 





Research Procedures: 
It was decided to limit the study to those American lib- 
eral arts colleges which met the following criteria: 





. Accredited 
Four-year programs leading to Bachelor of Arts 
degree 
3. Not affiliated with a University 
4. Student enrollment of not less than five hundred 
5. Private control (as differentiated from public) 


Six main areas concerning student personnel work were 
selected as the scope of the study. They were orientation, 
housing services, health services, financial aid services, 
counseling and student problems and self-government. On 
the basis of the recommended scope of practices in these 
areas, as found in the literature, an inquiry form was 
devised for mail administration. 

The inquiry form was pre-tested in the New England 
area. Personal interviews and visits with the pre-test 
group resulted in revision of the inquiry form and the final 
version was mailed, with covering letter to the chief stu- 
dent personnel official at the two hundred and twenty-eight 
colleges meeting the above criteria. 

Identifying data to be used for cross-tabulation pur- 
poses were added to each inquiry form by the writer. 
These included geographical location, sex differences, size 
of enrollment, total cost of attendance, faculty-student 
ratio, an index of “quality” of faculty, and type of control. 


Results: 








Out of a total of two hundred and twenty-eight colleges 
of liberal arts which met the criteria set for inclusion in 
the study, returns were received from one hundred and 
eighty-six colleges. Thus, eighty-four per cent of the 
inquiry forms were completed and returned for tabulation 
and analysis. 

In addition to summarizing responses to the questions, 
a chi-square test of statistical significance was utilized in 
comparing the colleges on the basis of the various identi- 
fying variables. Among the conclusions were the following: 

1. Orientation: All of the colleges conduct some type 
of orientation program for new students. Sixty-five per 
cent of the colleges conduct such programs on campus 
prior to the return of the upperclass students. The aver- 
age duration for such programs is four days to one week. 
Twenty-one per cent of the colleges conduct programs 
which run throughout the first semester of the freshman 
year. 

Student representatives appear to be more involved in 
the planning of orientation activities than do faculty. Eval- 
uation of orientation programs are mainly haphazard and 
extremely informal. 

2. Housing: Residence halls in ninety per cent of the 
colleges include the presence of a staff person. Most of 
such staff are expected to fulfill a dual function of keeping 
order as well as aiding students in difficulty. Sixty per 
cent of the colleges have such residence hall staff on a 
full-time basis. This practice is more prevalent in co- 
educational colleges. Seventy per cent of the colleges 
also assist students in finding off-campus housing and 
inspect and/or approve such housing. 

3. Health: Ninety-six per cent of the colleges main- 
tain some kind of a health service and seventy-five per 
cent have an infirmary on campus. The Health Service 
Director is more often directly responsible to the Presi- 
dent than to the chief student personnel officer. Psychi- 
atric service is maintained by only a small minority of 
the colleges and mostly on a part-time or consultant basis. 
Only fifteen per cent of the college health offices are 
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involved in the physical education programs of the college 
and there is little involvement of the health service with 
nutrition, sanitation or health education. 

4. Counseling: Most counseling services are of an 
unprofessional nature. Administrative staff and faculty 
perform a variety of part-time counseling functions. In 
eighty per cent of the colleges, no one person performed 
personal counseling as a full time job. There is consider- 
able self-criticism about this situation and only nineteen 
colleges stated that their present personal counseling pro- 
gram was satisfactory. 

Microfilm $2.00; Xerox $6.20. 129 pages. 





RELATIONSHIP BETWEEN BEHAVIOR RATINGS BY 
TEACHERS AND MENTAL AGE, ACHIEVEMENT, 
PHYSICAL GROWTH, AND TOTAL GROWTH 
OF CHILDREN 


(L. C. Card No. Mic 58-7739) 


Man Mohini Kaul, Ph.D. 
University of Michigan, 1958 


The relationship between behavior as estimated by the 
Haggerty-Olson-Wickman Behavior Rating Scale and in- 
telligence, achievement, physical growth, and total growth 
was studied, using the long term records of 100 boys and 
100 girls from the data collection of the University Ele- 
mentary School of the University of Michigan. 

This sample of children is representative of the Uni- 
versity Elementary School population, but it is not repre- 
sentative of elementary school populations in general, 
since the children in the Elementary School of the Univer- 
sity of Michigan are highly superior in intelligence and 
superior in the other measures of achievement and growth. 

The Pearson product-moment correlation coefficient 
was used to test the several associations between total 
behavior and part behavior -- I, intellectual; I, appear- 
ance; II, social; and IV, personality factors -- and intel- 
ligence quotient, reading age, spelling age, arithmetic age, 
educational age, grip age, carpal age, and organismic age. 
The coefficients were computed separately for the sexes 
at the third and fifth grade levels. 

Significant differences ascribable to sex or to grade 
level are not shown. 

The correlations which attain significance are positive; 
as the behavior gets better, the numerical value on the 
Haggerty-Olson-Wickman is reduced and the covariant 
term is increased in numerical value. No correlations 
are sufficiently high to warrant individual prediction. The 
significant correlations are: intelligence quotient and edu- 
cational age with total, I and II; reading and organismic 
age with total and all parts; spelling age and arithmetic 
age with total and I; grip age and carpal age with I. 

The relation between total growth (organismic age) and 
total behavior is significantly higher than the relations be- 
tween total growth and fractions of behavior. 

A reduced item battery using 12 of the original 35 Hag- 
gerty-Olson-Wickman items was developed through use of 
opinion of five judges. This “most likely” battery gave as 
good results as the total battery when tested by correla- 
tion coefficients using intelligence quotient, reading age, 


A favorability-unfavorability ratio was developed to 
estimate the behavior of the child during the elementary 
school period. The association between these values and 
the achievement during the elementary school period was 
tested by using the Chi Square goodness of fit technique. 
The results show that the relationship between total be- 
havior and total achievement and its several parts is not 
significantly higher for the entire elementary period than 
it is for the cross sectional test taken at the third and 
fifth grade levels. 

Finally, the relationship between level and rate of total 
growth and total favorability of behavior was tested by the 
mean differences of total behavior when placed in a nine 
division classification system. One result is highly signif- 
icant: Children with low level and slow rates of growth 
are heavily deficient in favorable grading of behavior when 
contrasted with all other groups. 

Microfilm $2.00; Xerox $3.60. 65 pages. 


STATE LICENSURE AND REGISTRATION LAWS 
APPLICABLE TO PRIVATE BUSINESS SCHOOLS IN 
THE UNITED STATES OF AMERICA AND THE 
EXTENT OF THEIR ACCEPTABILITY 


(L. C. Card No. Mic 58-7284) 
Clyde Emmett Klinger, Ed.D. 
The Pennsylvania State University, 1958 


Purpose of the Study: 








The purpose of this study was to determine the sources 
and authority of the state to regulate the private business 
school; to survey the current practices of states in the 
regulation of private business schools; to ascertain the 
opinions of private business school owners, state school 
officials, and certain educators and businessmen relative 
to state supervision and regulation of private business 
schools; and to suggest the extent of control which states 
should exercise over private business schools. 


General Procedure: 





To determine by what authority a state may regulate 
the private business school, cases of law, legal texts and 
legal opinions were reviewed and analyzed. 

Data on state licensure and registration laws were 
obtained from a study and analysis of the statutes appli- 
cable to private business schools in all states having such 
statutes. 

To ascertain the extent of acceptability of state regula- 
tion of the private business school a questionnaire was 
constructed and mailed to 401 individuals in various parts 
of the United States who had a proprietary interest in the 
private business school and to 422 individuals in various 
states who did not have a proprietary interest in such 
institutions. 


Selected Findings Relative to the Authority of the State to 








spelling age, educational age, and organismic age as criteria, 





Regulate the Private Business School: 

1. A state can exercise its police power to impose 
reasonable regulations upon private business schools and 
agents thereof, operating within the state. 

2. A private business school which employs agents 
who solicit and register enrollees within a state is doing 
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business within the state and as such is amenable to the 
laws of the state. 


Selected Findings Relative to Existing State Statutes Appli- 
cable to Private Business Schools and Agents Thereof: 

1. Eleven states in the United States have enacted leg- 
islation applicable to private business schools and agents 
thereof. 

2. Eight states use the licensing process. Threestates 
use a system of registering. 

3. In two states the law is administered by a State 
Board of Private Business Schools. In five states the State 
Superintendent of Public Instruction is charged with the 
administration of the law. Four states designate the State 
Board of Education as the responsible administrative 


agency. 

4. All state statutes provide for penalties and fines 
upon conviction for violation of provisions of the statutes 
and/or rules and regulations promulgated thereunder. 

0. All of the state statutes define the procedure which 
must be followed in order to qualify for a license or per- 
mit to operate a private business school or to solicit en- 
rollees therefor. 

6. There is some similarity in the authority and duties 
of the administrative agencies defined in the different stat- 
utes. 














Selected Findings Relative to the Opinions of Individuals 
With and Without a Proprietary Interest in the Private 
Business School Regarding the Acceptability of State Con- 
trol and Supervision of the Private Business School: 

1. A majority of the respondents with and without a 
proprietary interest in the private business school favored 
the enactment of legislation by states designed to super- 
vise and to regulate private business schools. 

2. A majority of the respondents of both groups were 
in agreement about the specific provisions which should 
be included in a state licensure law. The details relative 
to the responses of the two groups about these specific 
provisions may be found in the body of the study. 



































Conclusions: 

1. The basis of the state’s authority to regulate the 
private business school is found in what students of con- 
stitutional law refer to as “the police power”. 

2. There has been no extensive exercise of “the police 
power” by the several states in the United States to regu- 
late the private business school and their agents. 

3. There is a lack of uniformity with respect to exist- 
ing state statutes designed to regulate private business 
schools and their agents. 





Recommendations: 

As a result of the survey, study and comparison of the 
different state statutes, and analysis of the respondents’ 
opinions on the issue, certain components of a state stat- 
ute are recommended. These detailed recommendations 
may be found in the body of the study. 

Microfilm $2.80; Xerox $9.80. 216 pages 








THE STATUS, ORGANIZATION AND ACTIVITIES OF 
INTERSCHOLASTIC LEAGUES IN THE UNITED STATES 


(L. C. Card No. Mic 58-5618) 


Frederick Edward Lange, Ed.D. 
University of Pittsburgh, 1958 


Supervisor: W. W. D. Sones 


The purpose of this study was to survey and compare 
the status, organization, and activities of state-wide inter- 
scholastic leagues. Only the nonathletic programs of 
leagues sponsored by educational institutions or organiza- 
tions were analyzed. Membership in these leagues was 
open to secondary schools only. 

The data were obtained from questionnaires mailed to 
league officers in all states. The original questionnaire 
was prepared after an examination of league handbooks. 

It was revised by a jury of officers of the National Univer- 
sity Extension Association Committee on Discussion and 
Debate Materials and Interstate Cooperation. A handbook 
was obtained from each league, and as many questions as 
possible were answered from these handbooks before the 
questionnaires were sent to league officials. A total of 

44 state offices responded. 

The most significant finding of this study was the com- 
mon characteristics of interscholastic leagues, despite 
the individuality of each state organization. The effort for 
central control of interscholastic activities by public school 
administrators has resulted in combining athletics, music, 
speech, and other activity fields under one control group. 
Speech leagues were sponsored by universities, but in- 
creasing control of these leagues was placed in the hands 
of secondary school administrators. 

The contribution of educators of all levels, from the 
classroom teacher to the college president, who work for 
leagues without financial compensation, was vital to each 
state association. Without such voluntary work no league 
could exist. 

Each league organization was unique in detail, but com- 
mon in principle. The directors who managed the divisions 
of each league performed a different role in relation to the 
state central authority, but they first served the district 
for which they were responsible. The central control 
group varied from one state to another. Every league 
supported a chief administrative officer who worked as a 
full-time executive or as a part-time official. All leagues 
were supported by voluntary secondary school member- 
ships. The fees for school memberships varied from one 
state to another. 

A variety of programs were offered by the state leagues. 
The same type of interscholastic activities were common 
to all leagues. The purposes and the aims of these organ- 
izations centered around the motivation of students in the 
areas of the league events. The outstanding students were 
recognized by the awarding of certificates, medals, and 
trophies. The values of such interscholastic activities 
were not well defined in the literature of these organiza- 
tions. 

Recommendations for further study included sugges- 
tions for the preparation of the history of each state league, 
studies of the effectiveness of present interscholastic 
league programs, surveys of the value of each state organ- 
ization, the determination of the best methods of balancing 
the various areas of activities in centrally controlled 
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leagues, and the development of methods for more financial 
and professional assistance for college-sponsored leagues. 
Microfilm $2.00; Xerox $7.00. 147 pages. 


THE RELATIONSHIP OF LEADERSHIP EXPERIENCES 
IN HIGH SCHOOL TO LEADERSHIP PARTICIPATION 
IN COMMUNITY ACTIVITIES 


(L. C. Card No. Mic 58-7249) 


Melvin Glenn Marks, Ed.D. 
North Texas State College, 1958 


The problem of this study was stated in the form of a 
question: What is the relationship of leadership roles 
occupied in high school to leadership roles occupied during 
the first ten postgraduate years and what are the possible 
implications for the improvement of education for leader- 
ship? The purpose of this study was to find this relation- 
ship. The accepted hypothesis was that the occupying of 
leadership roles in high school does lay the foundation for 
occupying community leadership roles. 

The principal source of data for this study was the in- 
formation from records, files, interviews and question- 
naires. Counselors’ records were another source, and 
other data were obtained from books, pamphlets and 
journals. 

A study was made of the files of one hundred students 
who had been elected to the most important offices in High- 
land Park High School, Dallas, Texas, and North Dallas 
High School, Dallas, Texas. The age, intelligence quotient 
and occupation of father were compared with one hundred 
non-leaders. Non-leaders were those who had not been 
elected to any of the most important offices. The achieve- 
ment ratings were not compared as the differences seemed 
to be too great. 

A personal interview was held with seventy leaders and 
ninety-eight non-leaders. A simple but complete question- 
naire was sent to those who were not available for inter- 
views. To deserve the title of high school leader the stu- 
dent must have occupied a minimum of three important 
elective offices. To deserve the title of community leader 
the person must have held at least three important com- 
munity offices. 

The number of offices held by leaders and non-leaders, 
their ability and achievement and their background supplied 
information for consideration and study. Leaders were 
found to be superior to non-leaders in academic achieve- 
ment. The occupation of the father seemed to have little 
effect on the student’s assuming high school offices. 
Whether or not the mother was employed seemed to have 
had little effect on high school office holding. 

Leaders attained a higher educational level than did 
the non-leaders. They also received a greater number of 
advanced or professional college degrees. The numbers 
of leaders and non-leaders employed while attending high 
school and college were about evenly divided. Leaders 
occupied many more college and community leadership 
roles. Many more leaders than non-leaders felt they had 
rendered a service to society, were satisfied with their 
high school preparation for leadership and were ambitious 
and enthusiastic about their vocational and civic status. 
More than half of the leaders who offered suggestions to 





the high school, felt that more speech courses and more 
enthusiastic guidance were needed. Almost a fourth of the 
non-leaders who offered suggestions to the high school, 
felt that they should have received more encouragement 
to be more active in high school organizations. They felt 
the high school should develop in students a better under- 
standing of the community. 

The study concluded that since leaders did hold more 
community leadership offices than did non-leaders, there 
is a relationship between leadership experience in high 
school and leadership participation. There were indica- 
tions that enjoying working with other people and feeling 
a sense of responsibility to the community were important 
factors which influenced certain people to assume commu- 
nity leadership roles. As a sense of responsibility and 
enthusiasm seem to accompany office holding, it was rec- 
ommended that a study be made of the curriculum of non- 
leaders. Microfilm $2.00; Xerox $5.40. 109 pages. 


A SUMMARY OF LITERATURE CONCERNING THE 
EDUCATION OF EDUCABLE MENTALLY 
RETARDED CHILDREN 


(L. C. Card No. Mic 58-5622) 


Mary Koontz Marshall, Ed.D. 
University of Pittsburgh, 1958 


The Problem. The purpose of this study was to make 
a critical analysis and summary of literature relating to 
the education of educable mentally retarded children. 

Procedure. The literature surveyed included books, 
magazines, bulletins, articles, monographs, and disserta- 
tions selected from appropriate bibliographies: the Edu- 
cation Index, Psychological Abstracts, the Review of Edu- 
cational Research, and the Special Bibliography of the 
International Council for the Education of Exceptional chil- 
dren. The following topics were classified according to 
data from research literature and from the general litera- 
ture: (Research literature, in which conclusions were 
presented, was defined for this study as such by authors.) 


1. Educational Needs of Mentally Retarded Children. 

2. Procedures for Identifying and Placing Mentally 
Retarded Children. 

3. Characteristics of Educable Mentally Retarded 
Children. 

4. Teachers of Educable Mentally Retarded Chil- 
dren. 

5. Principles and Practices in the Education of 
Educable Mentally Retarded Children. 








Literature from 1940 to 1957 was summarized. As the 
survey developed, 1940 stood out as a logical starting 
point because of the renewed interest in the mentally re- 
tarded when many retarded adults successfully took their 
places in business and industry during the war years. The 
year 1950 was noted as a high point because of the forma- 
tion of a national parents’ group who demanded to be heard 
in its plea for better educational provisions for mentally 
retarded children. 

Conclusions. On the basis of the findings in this study, 
the following conclusions were drawn: 
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1. Valid diagnosis, classification, and placement of 
educable mentally retarded children require a more 
thorough study of the individual child than is currently 
found in most school systems. 

2. A teamwork approach is needed in providing for 
diagnosis, classification, placement, education, and 
follow-up of retarded children. Parents, physicians, 
psychologists, teachers, social workers, and guidance 
counselors all have a contribution to make. 

3. The exogenous group of the mentally retarded 
makes up a larger percentage of the total group than 
is usually recognized. 

4. The discovery of many more retarded children 
of the exogenous type should prompt public school 
authorities to investigate the type of program best 
suited to the children. 

0. A post-school program in which both school and 
private and public agencies could cooperate should be 
developed to meet the needs of the retarded group in 
our complex society. 

6. Closer integration between schools and govern- 
ment agencies such as the Bureau of Vocational Reha- 
bilitation should be developed. 

7. A special educational program is necessary to 
meet the needs of the educable mentally retarded. 

8. Since mentally retarded children are limited 
primarily in intellectual capacity, special methods are 
necessary. 

9, Mentally retarded children should be grouped 
for efficient instruction according to chronological age, 
mental age, social level, and educational achievement. 

10. The common elements found concerning methods 
of teaching include adapting the instruction to the slow 
learning ability of the children and making the program 
as practical as possible. 

11. Since the total intellectual development of re- 
tarded children ends earlier than that of normal chil- 
dren, more realistic and practical practices in the 
education of these children should be sought. 

12. Adequate selection of special class teachers 
requires individuals with special qualifications and 
specific training. 

13. More programs should be provided for the pre- 
school mentally retarded child. 

14. More provision is being made for early diagnosis 
than formerly. 

15. Those concerned with the education of the men- 
tally retarded should be alert to the social and scien- 
tific developments that have a bearing on this problem. 

16. More research of the type conducted by the Of- 
fice of Education relating to the qualifications of teach- 
ers of exceptional children should be made concerning 
the education of the mentally retarded children. Most 
of the significant research has been in the field of 
psychology. Microfilm $3.30; Xerox $11.40. 256 pages. 





THE READING GROWTH OF THREE HUNDRED 
RECENT HIGH SCHOOL GRADUATES 


(L. C. Card No. Mic 58-7292) 


Raymond Oliver McCullough, Jr., Ed.D. 
The Pennsylvania State University, 1958 


The Problem 


The purpose of this study was twofold: (1) to investi- 
gate the effect of six years of public-school and related 
experiences upon the growth of reading ability in a selected 
group of recent graduates of The Allegany Junior-Senior 
High School of Cumberland, Maryland; and also (2) to ex- 
amine the curricula of the Junior and Senior high schools 
for differences which could reasonably help to explain 
variations between average rates of growth in reading 
ability at the two levels. 





The Procedure 


The study group consisted of 300 of the approximately 
450 pupils who graduated from The Allegany High School 
of Cumberland, Maryland, in June of 1956 and 1957. The 
300 selected were all of the graduates in the two classes 
who had attended The Allegany High School and any one of 
its feeding elementary schools continuously from the sixth 
through the twelfth grades and for whom California Reading 
Test scores were available at the sixth, ninth, and eleventh 
grade levels. The reading grade equivalents which re- 
sulted from the three testings of the study group were the 
raw data of the study. 

The study group was stratified according to sex, ability, 
and curriculum followed. Mean reading grade equivalents 
were then obtained for the whole study group and for each 
stratum of the group at all of the three test dates. Since 
the first two test dates corresponded approximately with 
the beginning and ending of the Junior High School period, 
the data were indicative of the reading status of the group 
at each of three test dates and of the reading growth of the 
group in two distinct periods of school experience. 

The significances of the differences in the mean read- 
ing grade equivalents of the various strata of the study 
group, at all three test dates, were found by appropriate 
t - tests. Significance of the differences in the mean gains 
in the reading grade equivalents of the strata were found 
for the Junior High School period and the Senior High 
School period. a 

The curricula of the Senior High School were compared 
with the curriculum of the Junior Hihg School for the pur- 
pose of finding differences which might offer possible 
explanations of variations in reading growth between the 
strata of the study group. 








The Major Conclusions 





1. The mean reading grade equivalent of the study group 
increased more rapidly in the interval lying between 
grades nine and eleven than it did in the interval lying 
between grades six and nine. 


. There was a small and inconsistent difference in the 
mean reading grade equivalents of boys and girls at 
the three test dates. 
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3. The mean reading grade equivalent of the academic 
group was superior to those of the general and com- 
mercial groups at all three test dates. 


. The ranges of the mean reading grade equivalents of 
the study group and all of its sub-groups were equal to 
one-half or more of the total years of school experience 
of the groups at any grade level tested. 


. The poor readers increased their mean reading grade 


equivalent more rapidly than the good readers increased 


theirs in the interval lying between grades six and nine. 


. The good readers increased their mean reading grade 


equivalent more rapidly than the poor readers increased 


theirs in the interval lying between grades nine and 
eleven. 


. The Junior High School curriculum, which included 
formal reading instruction, was more fixed and less 
adaptable than the Senior High School curriculum. 


Hypotheses 





. The reading growth of the study group would have been 
greater if the fixed program of the Junior High School 
had continued longer for poor readers and had termi- 
nated earlier for good readers. 


. After a certain minimum body of reading skills has 
been acquired, intensive instruction in reading is less 
profitable than extensive reading as a reading develop- 
ment activity. 

Microfilm $2.00; Xerox $5.80. 118 pages. 


A STUDY OF GOOD PARENT PARTICIPATION 
IN ELEMENTARY SCHOOLS 


(L. C. Card No. Mic 58-5554) 


James Milton Moler, Ed.D. 
University of Virginia, 1958 


The purpose of this study was to identify, describe and 
evaluate pratices that are basic to good parent participa- 
tion in elementary schools and to organize these findings 
as criteria that could be used by school leaders and par- 
ents. 

Data were assembled by use of a questionnaire distrib- 
uted to 280 elementary school principals, 220 elementary 
school teachers and 235 elementary school parents, whose 
schools were scattered among the forty-eight states and 
the District of Columbia. 

The study was divided into two parts: one dealing with 
organization, policies, and evaluation of parent participa- 
tion and the other with activities performed by parents in 
elementary schools. There were seventy practices de- 
scribed in part one and one hundred forty-nine activities 
described and evaluated in part two. The principals, 
teachers and parents were asked to describe their working 
arrangements, organization, policy making, and evaluation 
procedure in Part I. In Part I they indicated activities 
performed by parents in their schools and whether they 
thought the activity “important for all elementary schools”, 
“may be important for some” or “of no importance”. 





Responses were received from 92.5 per cent of the 
principals, 73.5 per cent of the teachers, and 72.3 per cent 
of the parents. These particular schools were chosen be- 
cause they had been judged as having good programs of 
parent participation by either the chief state school officer, 
the president of the State Congress of Parents and Teach- 
ers or the State Representative to the National Department 
of Elementary School Principals. 

The practices and activities listed in Part I and Part 
Il were put into rank order as to frequency of use accord- 
ing to the combined responses of principals, teachers and 
parents. The frequency distribution was then divided into 
quarters. Practices and activities falling within the first 
quarter were considered those highly characteristic of 
good programs. Those falling within the second quarter 
were considered representative of a variety of successful 
ways of bringing parents, teachers and principals together 
into effective working relationships. 

From the first two quarters, the author made the fol- 
lowing summary statements: | 


1. Parents and teachers develop together the working 
arrangements and philosophies. 


. Working arrangements describe the roles of the 
participants and set up rules for procedure. 


. An appraisal of the readiness for parent participa- 
tion is made. 


. Parent leaders are identified, selected and trained. 


02. Committees, committee chairmen and room-mothers 
are usually appointed. 


. Parents participate through organized parent groups. 


7. Special provisions are made to orient parents of new 
pupils. 


8. Some evaluaiions of parent participation are made. 


. Parents contribute toward building good teacher 
morale. 


. Curriculums are enriched by activities of parents. 


. Boards of education and administrators use parents 
in planning and financing schools. 


. Parents perform school publicity and public rela- 
tions services. 


. Parents are active in promoting legislation and 
standards affecting schools and children. 


. Understanding children and providing for their 
social needs are important activities of parent 
participation. 


15. Clinics and health correctional programs depend 
largely upon parent participation. 


16. Financial support for projects comes largely from 
a few selected money raising activities. 


17. Furnishing school equipment and material aids are 
minor functions of parent participation. 


18. Parents cooperate with school personnel in making 
evaluations. 


19. Parent participation activities are chosen coopera- 
tively. 
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Sixteen criteria are proposed by the author as guides 
to staff and parent leaders. They refer to: working phi- 
losophy, plan of work, school the educational center, com- 
municating with community, timing activities, problem 
solving, rewarding for credit, the whole school, students’ 
interpretations, PTA’s, other community interests, demo- 
cratic procedures, and evaluation. The study ends with 
the statement, “Care should be taken that no parent gets 
in ‘over his head” or is permitted to withdraw too far”. 

Microfilm $3.75; Xerox $12.80. 291 pages. 


A COMPARISON OF PROGRAMS OF BUSINESS 
EDUCATION IN SECONDARY SCHOOLS AND INDUSTRY 
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Ralph Monay, Ph.D. 
Indiana University, 1958 


The Problem 


The problem was a study in a limited geographical area 
of relationship between programs of business education in 
public secondary schools and those business education 
functions assumed by industry to supplement pre-employ- 
ment preparation of the secondary schools. 


Procedure 


To investigate relationships between these programs of 
business education, data were classified and comparisons 
made in three areas: educational activities, factors that 
influence instruction, and objectives. 

The scope of investigation was limited to education for 
office occupations, to specified high schools in northern 
Missouri, and to selected industrial organizations in the 
employment areas of these schools. 

Survey methods and limited case studies were used. 
Sources of data were varied. For information relating to 
activities and factors that influence instruction in schools, 
secondary sources were used in the form of surveys, sup- 
plemented by interviews. Data concerning objectives came 
from publications of the state of Missouri. Information 
from industrial organizations was obtained through inter- 
views and observations. Additional data concerning devel- 
opment and status of industrial education were collected 
from current surveys and from publications covering the 
past several decades. 

Results of comparisons were interpreted in the per- 
spective of background data, and expressed as conclusions, 
inferences, and recommendations. 


Findings 


Comparisons of activities indicated differing theories 
of educational organization, dissimilar areas of emphasis, 
and contrasting attitudes toward the problem of change. 

In comparisons of factors that influence instruction, 
wide differences were marked by industrial emphasis 
upon motivation, screening, and responsibilities; by the 
flexibility of industrial education in organization, mate- 
rials and methods, and curricular patterns; and by the 
adaptability of industrial programs to change. 

Comparisons of objectives pointed to differing concepts 
of the general and common goal of maximum individual 
development, and to disparity in the definitive goals of 
business education programs. 





Of major importance were general patterns of data 
which suggested that the educational programs of second- 
ary schools and industry may be founded upon contrasting 
principles of psychology and philosophy. 


Conclusions and Inferences 


Industrial business education has become an established 
institution in the American system of education because of 
the inability of public secondary schools to adjust pre- 
employment education programs to rapid change in indus- 
trial environment, 

The development of industrial education has been ac- 
companied by wide deviations from traditional procedures 
of secondary schools. Antithetical characteristics are 
evident; divergent psychologies of education and opposing 
concepts of individuality seem probable. 


Recommendations 


For possible guidance of institutions of secondary and 
industrial education, these recommendations are offered. 
Further investigations of wider scope seem needed 
concerning relationships between business education pro- 

grams of secondary schools and industry. 

It seems urgent that current industrial education pro- 
grams be considered carefully in the planning of pre- 
employment education in secondary schools. 

A need seems evident in industry for more effective 
organization and evaluation of educational efforts, for 
definite formulation of objectives, and especially for a 
philosophy of education to replace the current confusion 
of individual policies of practical expediency. 

Finally, it is recommended that basic educational re- 
search be directed toward meticulous examination of the 
foundations of free, public American education. 
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AN INQUIRY INTO THE ROLE OF RELIGION IN THE 
PUBLIC SCHOOLS OF A SECULAR STATE 
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Wilbur Fim Murra, Ph.D. 
University of Minnesota, 1958 


Adviser: Frederick E, Ellis 


The problem arose from a review of evidence that 
there is widespread concern over the place of religion in 
the public schools of the United States and that such con- 
cern has been mounting during the past decade (1948-58). 
The evidence was interpreted as revealing much confusion 
in thinking about, and discussion of, the problem. The 
confusion was shown to be partly semantic. But it was 
also shown to be basically the result of widespread neg- 
lect of the need for developing a theory that would differ- 
entiate between appropriate and inappropriate roles for 
religion in public education. The problem that emerged 
from this analysis and that thereby became the central 
problem of the study was to develop such a theory. 

A clue to possible solution of the problem was found in 
the fact that government in the United States is secular. 
Historical evidence was adduced to show that the federal 
government was deliberately founded on a thoroughly sec- 
ular basis (particularly in the drafting and adoption of the 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1254 EDUCATION 





original constitution and the first ten amendments during 
the years 1787-91). Further evidence from history showed 
that the governments of the several states became “essen- 
tially secular” during the nineteenth century. 

Etymological analysis of “secular” showed that the 
word properly connotes things that pertain to time as dis- 
tinguished from things that pertain to eternity; it distin- 
guishes the temporal and finite from the eternal and in- 
finite. (It is derived from the Latin word saeculum, mean- 
ing time.) The adjective “secular” and the noun “secular- 
ity” do not imply denial of the reality of possible existents 
that are not secular; the terms are ontologically neutral; 
they are descriptive and differentiating, not denying or 
disparaging. It was further shown that the noun “secular- 
ism” has, in recent usage, come to mean a doctrine that 
denies the possibility of any eternal or infinite order of 
being--a doctrine that maintains that “the secular is all 
there is.” 

The hypothesis of the study was declared to be “that a 
theory for differentiating between what the public schools 
should do and what they should not do with respect to re- 
ligion can best be stated in terms of a dichotomous dis- 
tinction between the secular and the nonsecular, to wit: 
The assumptions underlying the functions of public schools 
should be secular, the objectives of public-school instruc- 
tion should be secular, and the content of public-school 
curricula should be secular; whereas, the public schools 
should wholly abstain from nonsecular assumptions, from 
seeking the attainment of nonsecular objectives, and from 
teaching nonsecular curriculum content.” 

This hypothesis was then tested by applying it to con- 
crete current issues involving the role of religion in public 
schools. It was concluded (a) that American public schools 
do not, and properly should not, teach secularism; (b) that 
public schools in a secular state--including, specifically, 
public schools in the United States--should not teach reli- 
gion; but (c) that they do, and properly should, teach about 
religion. 

The foregoing conclusions were based in part upon 
epistemological analysis of the difference between knowl- 
edge claims pertaining to secular concepts, on the one 
hand, and nonsecular concepts, on the other hand. It was 
found that only the former can be “known,” whereas the 
latter can only be “believed”; that, therefore, what is 
secular can be learned by education, whereas, what is non- 
secular can be learned by indoctrination. 

The conclusion of the study was that the hypothesized 
utility of the secular-nonsecular dichotomy as a theoreti- 
cal basis for determining the proper role of religion in 
the public schools of a secular state was confirmed. 
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AN EVALUATION OF VARIOUS INITIAL METHODS 
OF SELECTING INTELLECTUALLY GIFTED 
CHILDREN AT THE JUNIOR HIGH SCHOOL LEVEL 
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Carl V. Pegnato, Ed.D. 
The Pennsylvania State University, 1958 
THE PROBLEM 


| It was the purpose of this study (1) to evaluate various 
initial methods of selecting junior high school pupils for 





E 





referrals to the psychologist to be identified as mentally 
gifted, (2) to investigate the effectiveness of some other 
screening methods that may be necessary to locate all of 
the intellectually gifted at a school and (3) to find to what 
extent teachers recognize mental giftedness in their pupils 
and the criteria upon which they base their judgment. 


PROCEDURE OF THE STUDY 


The criterion for identifying a child as mentally gifted 
was the psychologist’s judgment based on an administra- 
tion of the Revised Stanford Intelligence Scale. The essen- 
tial qualification for classification as mentally gifted was 
the I.Q. of 136 or better, which was considered as repre- 
senting the top one per cent of the juvenile population. 

Four basic methods generally used for screening pur- 
poses in identifying mentally gifted children were subjected 
to study. 








1. Teachers were requested to list names of students they 
considered mentally gifted and to indicate for each child 
the criteria upon which they based judgment as to mental 
giftedness. 


2. Students were listed who scored the I.Q. of 115 or bet- 
ter on the Otis Quick-Scoring Mental Ability Tests. 


3. All students who averaged ceiling level, or three years 
above grade placement on the reading and arithmetic sub- 
tests of the Metropolitan Achievement Tests were selected. 


4. The honor roll list of students averaging at least a *B” 
grade in their subjects was used for screening. 


The general screening methods were evaluated as to 
effectiveness in selecting the children who could be clas- 
sified as mentally gifted by individual intelligence evalua- 
tions. 

In order to ensure the referal of all who could possibly 
be identified as mentally gifted, other screening methods 
were devised. Teachers of art and music listed the chil- 
dren with outstanding talent in their respective subjects. 
As an evaluation of social leadership, students selected 
by their classmates to represent them in Student Council 
were referred for the identification procedure. 


RESULTS AND CONCLUSIONS 


The total student enrollment was 1400. Individual 
intelligence tests were administered to 781 students. On 
the basis of scoring an I.Q. of 136 or better, 91 children 
were identified as mentally gifted. 

Referral on the basis of the Otis Test would be the 
most effective single screening technique for identifying 
most of the mentally gifted children. Approximately 92 
per cent of the intellectually gifted would be subject to 
identification. For purposes of making referrals the most 
practical lower limit I.Q. would be 115. Limiting refer- 
rals to 120 or better, about 29 per cent of the mentally 
gifted would be overlooked. 

The achievement or honor roll list used as a single 
screening measure would less effectively duplicate the 
efforts of the Otis Test method. Combining the three other 
screening methods with the Otis Test results would lead 
to the possible identification of an additional six per cent 
of the mentally gifted group but would require 30 per cent 
additional individual intelligence evaluations. 
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Talent ratings by special subject teachers in art and 
music would not be effective screening procedures in lo- 
cating intellectually gifted children. Considering social 
leadership in terms of Student Council representation 
would also be an ineffective screening method. Two per 


cent of the mentally gifted group were found only by chance. 


Teachers correctly selected 41 of the mentally gifted 
group and failed to recognize 55 per cent of the mentally 
gifted children. If Junior high school teachers are left to 
their own devices in selecting mentally gifted children, 
many of the brightest students will not be considered. 
Teachers require in-service training to properly utilize 
objective test evaluations for intelligence and achievement 
as well as to provide them with standards for subjective 
judgments of mental giftedness. 
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TEACHER OPINION CONCERNING THE EFFECTS 
OF PUPIL TRANSFER ON ACHIEVEMENT 
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Duke University, 1958 


Supervisor: William H. Cartwright 


The purposes of the study were (1) to obtain and pre- 
sent teachers’ opinions regarding the effects of transfer 
on pupils’ problems in achievement; and (2) to compare 
the teachers’ opinions concerning the achievement prob- 
lems of resident pupils with those of transfer pupils. 

One sixth grade teacher each was chosen from half the 
white elementary schools of North Carolina which were 
located in and near cities of 25,000 or more in population. 
Usable replies, were received from 49 per cent of the 
sampling. 

On the first of two questionnaires the teachers identi- 
fied all their pupils as to name, age, sex, area of difficul- 
ties, and possible reasons for difficulties. No specific 
questions regarding transfer were asked. The teachers 
interpreted each pupil’s handicaps according to their opin- 
ions of his ability to achieve. Problems in achievement 
were reported which had been observed among 45.3 per cent 
of those enrolled. In 6.4 per cent of the cases teachers 
thought the pupil’s problems could be attributed totransfer. 

The second questionnaire was sent to the teachers 
after they had returned the first questionnaire. Specific 
information was requested about transfer among the pupils 
since they entered the first grade. Teachers reported that 
02.8 per cent of the pupils had attended two or more 
schools. Duration of pupil residence in the reporting 
school ranged from a few weeks to five years; frequency 
of transfer ranged from one move to ten moves. 

When asked specifically about the relation of pupil 
transfer to achievement, teachers indicated that 19.7 per 
cent of the transfers had problems in achievement be- 
cause they had changed schools. The largest percentage 
of pupils whose problems were thought to be related to 
transfer was found among those who had transferred most 
recently, most frequently, and those who came to the re- 
porting schools from private schools or from other coun- 
tries. 

Opinions concerning transfers’ difficulties were com- 
pared with those concerning residents’ difficulties. Teach- 





ers reported 47.2 per cent of the transfers and 43.2 per 
cent of the residents among those working under certain 
handicaps. Transfers more often than residents had dif- 
ficulties which resulted from home problems and emo- 
tional disturbances. More residents than transfers had 
achievement problems because of poor study habits and 
irregular school attendance. Boys had problems more 
often than girls among residents and transfers. Almost 
twice as many transfers as residents were over-age for 
sixth grade, but together they comprised only 7.8 per cent 
of the total enrolled. 

Teachers thought the entrance of transfer pupils pro- 
vided a challenge to do more individual instruction be- 
cause of the burden of adjustment upon the pupil who trans- 
ferred, This disadvantage encouraged widespread interest 
in a plan for reorganizing the state school curriculum so 
as to facilitate the adjustment of transfer pupils. 

Nevertheless, teachers did not seem very concerned 
about the effects of pupil transfer on achievement. They 
indicated that more than half of their pupils had no prob- 
lems which were serious enough to report. A larger per- 
centage of transfers was believed to be handicapped be- 
cause of reasons other than transfer. Exactly half the 
teachers reported a relationship between transfer and 
certain pupils’ problems only on the second questionnaire 
when answering specific questions concerning the effects 
of transfer. While transfer was a factor in the origin of 
problems among 10.4 per cent of the total enrolment, in 
no case was it the only factor involved. Transfer seemed 
to be accepted as rountine with little special attention 
being given to the transfer pupils. 

Although they favored a plan for a uniform curriculum 
in the state to facilitate the adjustment of transient pupils, 
the most significant finding of the study was that teachers 
consider transfer a minor problem and that it affects the 
achievement of only a few pupils. 
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A TWO-YEAR STUDY OF CAUSAL FACTORS 
IN MALE STUDENT DROP-OUTS AT 
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University of Pittsburgh, 1958 


Supervisor: Dr. Karl C, H, Oermann 


The specific purposes of this study were: (1) to deter- 
mine the causal factors students offer as reasons for drop- 
ping out at the University of Pittsburgh; (2) to determine 
whether or not certain factors of guidance, socioeconomics, 
and participation in extracurricular activities are related 
to dropping out of school; (3) to determine whether or not 
there is a significant relationship between certain temper- 
ament traits and the tendency to drop out of school; and 
(4) to determine whether or not there is a significant rela- 
tionship between motor ability and dropping out of school. 

Students selected for investigation consisted of 1113 
male students entering the University of Pittsburgh as 
freshmen in the fall semester, September, 1955. This 
study was conducted for a period of two years, or until the 
fall semester of 1957. From the total population of male 
students included in this study, four groups of students 
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were used for investigation. These four groups were as 
follows: (1) 376 students who dropped out of school and 
did not return by the fall semester of 1957; (2) 289 stu- 
dents among the drop-out students from whom responses 
were obtained by interview and by mail; (3) a selected 
group of 230 students who were still in school in the fall 
semester of 1957; (4) a selected group of 432 students 
employed for investigation of the relationship of tempera- 
ment and motor ability to dropping out. 

Sources of data for this study were records in the Of- 
fices of the Registrar and the Deans of the Undergraduate 
Schools of the University of Pittsburgh, and the students 
themselves. 

The instruments used for the collection of data from 
the students were: (1) a questionnaire employed with the 
interview and by mail; (2) the Guilford- Zimmerman Tem- 
perament Survey; and, (3) the Jump, Run and Chin Motor 
Ability Test. Responses were received from 289 drop-out 
students, representing 77 per cent of the total number of 
drop-outs. Two hundred and nine of these responses were 
obtained by interview in the students’ homes, usually in the 
presence of their parents; eighty responses were obtained 
by mail. 

The reasons students gave for dropping out of the Uni- 
versity of Pittsburgh are as follows: (1) academic failure, 
49 per cent; (2) financial need, 25 per cent; (3) transfer to 
other college, 7 per cent; (4) military service, 5 per cent; 
(5) lack of interest, 5 per cent; (6) dissatisfaction, 4 per 
cent; (7) health, 3 per cent; (8) employment, 1 per cent; 
(9) family moved, 1 per cent; and, (10) death in family, no 
significant percentage (only one response). 

A comparison between the response group of drop-out 
students and a selected group of students still in school 
revealed evidence which seemed to indicate that certain 
factors were related to the drop-out problem. These fac- 
tors were: (1) high school curricular guidance, (2) indi- 
vidual counseling, (3) automobile ownership, (4) oldest 
child in the family, (5) family of four or more children, 
(6) marriage after entering school, (7) participation in 
fraternities, and, (8) participation in extracurricular 
activities. 

An investigation of the relationship of temperament 
and motor ability to dropping out of school revealed that 
there is an indication of relationship between Trait F 
(friendliness) of the Guilford-Zimmerman Survey and 
dropping out of school. Nine of the traits in this survey 
did not show any indication of relationship. Motor ability, 
measured by the Jump, Run and Chin Test, did not reveal 
any indication of relationship to dropping out of school. 
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SOCIAL CONCEPTS IN THE PUBLISHED WRITING 
OF SOME PIONEERS IN GUIDANCE, 1900-1916 


(L. C. Card No. Mic 58-5371) 


Perry Jack Rockwell, Jr., Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor John W. M, Rothney 


The problem of the dissertation was to discover the 
social concepts held by persons active in organizing guid- 
ance services during the years 1900-1916. From a list of 
such persons compiled from sources about the history of 
guidance five were selected. The criteria of selection 





were the specific contributions to guidance, the extent and 
availability of their publications and the geographical area 
in which their work was done. The published writing of 
Frank Parsons, Jessie Davis, Anna Y. Reed, David Spence 
Hill and Eli W. Weaver was located and examined. 

The procedures and techniques of historical research 
were used in the collection and analysis of the material. 
Particular attention was devoted to concepts about social 
organization, social change, the social good and the role 
of the individual within society. 

It was discovered that the ideas of the five persons 
selected represented four currents of thought of late nine- 
teenth and early twentieth century social thinking. Frank 
Parsons was identified with utopian social reform; Jessie 
Davis with the social gospel movement; Anna Y. Reed and 
Eli W. Weaver with social Darwinism; and David Spence 
Hill with the new science renaissance. It was concluded 
that these diverse influences might in part account for the 
many-Ssided development of the guidance movement. Fur- 
ther research in the social dynamics of the guidance move- 
ment was suggested. | 

Microfilm $3.05; Xerox $10.40. 235 pages. 


TEACHING LOAD OF HIGH SCHOOL TEACHERS 
IN OKLAHOMA 


(L. C. Card No. Mic 58-7072) 


Cecil Marion Shaw, Ed.D. 
The University of Oklahoma, 1958 


Major Professor: Dr. D. Ross Pugmire 


It was the purpose of this study to determine the entire 
load of teachers in Oklahoma High Schools in terms of 
duties assigned or unassigned. The teaching load reports 
of 2,701 Oklahoma teachers, 1,354 male and 1,347 female 
who performed regular teaching activities for more than 
half of their teaching day, were analyzed. The reports 
were grouped for comparison according to size of school, 
type of school organization, sex of teacher, subject field 
taught, county, teaching fields, professional degrees, years 
of teaching experience, activity assignments, and those in 
compliance with and those in excess of Regulation X of 
the Oklahoma State Department of Education and Regula- 
tion 10 of the North Central Association. Schools were 
grouped into four categories according to size in terms of 
student membership and three categories according to 
type of school organization. 

The revised Douglass formula was selected for use in 
this study as an instrument with which to examine and 
measure teacher loads and to make suitable comparisons. 
Teaching loads among groups of teachers were shown in 
frequency distributions with the accompanying means, 
standard deviations, medians, quartiles, quartile devia- 
tions, and ranges. 

The following are the principal findings and conclusions: 

All duties and assignments within and without the school 
day should be included in the entire load of the teacher. In 
each size group and type of school organization the range 
in load of male teachers was greater than that of female 
teachers. In each size group and type of school organiza- 
tion the mean teaching load of male teachers was slightly 
higher than the mean teaching load of female teachers in 
these groups. For all teachers, male teachers are more 
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likely to carry extreme loads, heavy or light, and aslightly 
higher mean teaching load than female teachers. Teaching 
load norms for Oklahoma teachers compared favorably 
with the national norms. Male teachers are more likely 
toreceive additional compensation for activity assignments 
then female teachers. There appears to be an increase in 
number and per cent of male teachers in the secondary 
schools. Excesses and inequalities in teachers’ loads may 
be due to the inability, unwillingness, or reluctance of the 
local educational unit to finance an adequate staff for the 
services expected. It is desirable and possible to make 
objective comparisons of the teacher loads within and 
among school systems and such comparisons should be a 
continuous process with emphasis on equalization of the 
teaching load. Microfilm $2.70; Xerox $9.20. 205 pages. 


STUDENT COUNCILS IN THE PUBLIC 
SECONDARY SCHOOLS OF MISSOURI 


(L. C. Card No. Mic 58-5241) 


Edward Harlin Staires, Ed.D. 
University of Missouri, 1958 


Supervisor: John Rufi 


PURPOSE: 

The general purposes of this study were to ascer- 
tain the number of student councils in the public second- 
ary schools of Missouri, 1957-1958; to survey and re- 
port the general practices regarding membership re- 
quirements, elections, education and training, and or- 
ganization and administration of student councils; to 
obtain the judgment of the principals with respect to 
these practices; and to compare these practices with 
practices deemed desirable or acceptable by recog- 
nized writers in the field. 


METHOD OF RESEARCH: 

Data used in this study were obtained largely from 
information forms submitted to principals of Missouri 
public secondary schools, visits to selected student 
councils, and information furnished by both the Mis- 
souri and the National Association of Student Councils. 
To facilitate the study, the schools were grouped into 
three groups according to the enrollment of pupils. 


SUMMARY: 


A total of 401 schools or 68.5 per cent of the 585 
Missouri public secondary schools, enrolling 156,686 
pupils or 87.1 per cent of the total enrollment, indi- 
cated either the existence of a student council program . 
or had membership in the Missouri and/or the National 
Association of Student Councils. 

Usable returns from the questionnaires were re- 
ceived from 382 or 95.3 per cent of the schools having 
student councils. 

A total of 77.7 per cent of the schools had some 
scholastic requirements for student council officers 
and 69.6 per cent had some scholastic requirements 
for representatives. A satisfactory attendance record 
was a requirement for officers in 68.3 per cent of the 


schools and for representatives in 67.3 per cent of the 
schools. 

Student council members were nominated by “nom- 
ination from the floor” in 67.5 per cent of the schools, 
and were elected by “secret ballot” in 70.6 per cent of 
the schools. “Show of hands” was still used in 25.9 per 
cent of the schools. 

Officers were elected to serve one full year in 92.2 
per cent of the schools and representatives in 88.3 per 
cent of the schools. 

Elections were held in the spring for officers in 
43.5 per cent of the schools and for representatives in 
17.8 per cent of the schools. 

Student council meetings were generally conducted 
according to parliamentary procedure in 87.2 per cent 
of the schools. 

In 51.3 per cent of the schools the student council 
size was 10-19.” The majority of the student councils 
in Missouri have been in existence for less than ten 
years. 

Either the principal or the superintendent sponsored 
the student council in 49.5 per cent of the schools. A 
teacher selected by the administration sponsored the 
student council in 30.6 per cent of the schools. 

Written student council constitutions were reported 
by 83.5 per cent of the schools. The constitution had 
been revised within the past two years in only 49.5 per 
cent of the schools. 

Student council meetings were held during school 
hours in 70.6 per cent of the schools. 

The principal had veto power in 88.2 per cent of the 
schools; however, 62.6 per cent of the principals had 
not used the veto power during the past two years. 

“School assemblies” were listed by 90.6 per cent of 
the schools as an activity of the student council. “School 
policy and planning” was named by 53.7 per cent of the 
schools as an activity of the student council; “freshmen 
orientation” by 49.7 per cent; “chartering all student 
activities” by 43.5 per cent; “school clubs” by 42.9 per 
cent; and “school concessions” by 40.1 per cent. 

Microfilm $3.55; Xerox $12.00. 273 pages. 


A COMPARISON OF WHITE AND NEGRO 
ELEMENTARY SCHOOL TEACHERS 
IN GALVESTON COUNTY 


(L. C. Card No. Mic 58-2654) 
Winfred Morris Stoker, Ed.D. 
University of Houston, 1958 


Statement of the Problem 








This study was a comparison of the white and Negro 
elementary school teachers of Galveston County. The 
comparison was primarily based upon a thirty minute 
visit of the teachers’ classes during regular class instruc- 
tion. A questionnaire was sent to each teacher in the study. 

This project was limited by each teacher being visited 
only once. However, the ratings were consistently applied 
to each teacher in the study. Any bias the investigator may 
have possessed was controlled and not allowed to affect 
the ratings assigned. 
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Methods and Procedures 

All of the schools of Galveston County were included 
with the exception of the city of Galveston and Santa Fe 
Independent School District. All fifty-four Negro teachers 
were included in the study, and a random sampling of one 
hundred of the two hundred ninety-three white teachers 
was uSed. 

A modified form of the elementary school teacher rat- 
ing form used by the University of Houston was applied to 
each teacher. This scale was divided into seven areas 
with thirty-five items. The teacher was evaluated on each 
of the thirty-five items as either superior, above average, 
average, below average, or poor. A subjective report 
encompassing everything that could be observed during 
the visit was attached to the rating scale. 

The data obtained from the rating scale and the subjec- 
tive report were arranged into tables showing the distribu- 
tion of the ratings. Median scores for the two groups were 
compared graphically. These distributions and medians 
were explained in detail. 

Questionnaire results were shown in tabular form and 
explained. 





Summary of Findings 

The results of the questionnaires indicated Negro teach- 
ers had far more hours in professional education courses 
than did the white teachers. Almost all teachers had bach- 
elor’s degrees, and the Negro teachers had slightly more 
master’s degrees. All Negroes had degrees from Negro 
colleges of the South. 

Spouses of the Negra teachers tended to be in the labor- 
ing class whereas most spouses of the white teachers were 
in the professional and skilled worker’s classes. 

The Negro teachers were younger and had less experi- 
ence than the whites. The two groups were similar in 
standards of certification, marital status, and number of 
children. 

Median scores on thirty-four of the thirty-five rating 
scale items were higher for the white teachers. On one 
item, Is Respected, the median scores were identical. In 
the opinion of the rater, the white teachers were superior 
to the Negro teachers although some Negro teachers, when 
rated as individuals, received higher ratings than some 
white teachers. 

Each of the thirty-four differences in medians was 
subjected to statistical analysis. Twenty-six of the differ- 
ences were reliable at the .05 level of confidence, and 
thirteen of these differences were reliable at the .01 level 
of confidence. Microfilm $2.00; Xerox $7.00. 150 pages. 





ATTITUDES OF FARM AND FARM-RELATED 
GROUPS TOWARD COLLEGE TRAINING 
IN AGRICULTURE AS PREPARATION FOR FARMING 


(L. C. Card No. Mic 58-7023) 


Philip Ralph Teske, Ph.D. 
University of Minnesota, 1958 


Adviser: Milo J. Peterson, Ph.D. 


Purposes 


The specific objectives were to (1) measure the atti- 
tudes toward college training in agriculture as preparation 





for farming of Minnesota farm operators, vocational 
agriculture instructors, county agricultural extension 
agents and public high school student counselors; and (2) 
test the null hypotheses there were no significant differ- 
ences in means, as measured by a valid and reliable in- 
ventory, between the four groups studied. 


Procedures 


The analytical sampling survey methodology was em- 
ployed. Six target populations in Minnesota were sampled. 
They were (1) graduates of the College of Agriculture, 
University of Minnesota employed as farm operators in 
1950; (2) full-time farm operators who were fulltime 
farmers, had been farming at least seven years, had not 
attended an agricultural college, had at least one son 16 
years of age or older, and had not had a son or daughter 
attend an agricultural college; (3) all farm operators in 
Minnesota in 1957; (4) vocational agriculture instructors; 
(5) county agricultural agents; and (6) public high school 
student counselors. 

A test form of the attitude inventory was submitted to 
Groups (1) and (2) above. Chi-square and t tests of signif- 
icance indicated the “assumed positive” and “assumed 
negative” attitude groups were not from the same homo- 
geneous population with respect to chronological age, 
years of experience as farm operators, level of formal 
education, years of vocational agriculture completed, size 
of family, number of children in the family 17 or older, 
education of their children, sons’ education, and sons’ 
occupations. 

A revised form of the attitude inventory was prepared. 
The t-test indicated the “assumed positive” attitude group 
had a significantly higher mean score than the “assumed 
negative* group. The revised inventory was shown to 
possess content validity. The Hoyt and Stunkard analysis 
of variance method of estimating test reliability gave 
r= .878 for the ‘positive” group and r = .892 for the “nega- 
tive” attitude group. 

The revised form of the attitude inventory, containing 
08 attitude statements, was submitted by mail to random 
samples of 250 Minnesota farm operators, 161 vocational 
agriculture instructors, 91 county agents, and 115 student 
counselors. Usable responses were received from 61.2% 
of the farmers, 87 per cent of the vo-ag instructors, 91 
per cent of the county agents, and 83 per cent of the 
counselors. 


Findings 


Mean scores of the four groups were 15.88, 13.45, 
10.92 and -5.02 for the vo-ag teachers, student counselors, 
county agents, and farm operators respectively. The anal- 
ysis of variance technique was used to test whether or not 
the four groups could be regarded as random samples 
from the same normal population. Bartlett’s test indicated 
homogeneity of variances of the four groups at the .01 
level. The F-test showed mean scores of the four groups 
were statistically significantly different at the .01 level. 
The New Multiple Range Test indicated mean scores of 
the agriculture instructors and student counselors, and 
mean scores of the counselors and county agents were not 
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significantly different at the .05 level. The same test 
showed mean scores of the counselors and farm operators, 
county agents and farm operators, vo-ag instructors and 
county agents, and the vo-ag instructors and farm opera- 
tors were all significantly different at the .01 level. 
Specific conclusions were that on the average (1) Minn- 
esota vocational agriculture instructors have a relatively 
positive attitude, (2) Minnesota public high school student 
counselors have a relatively positive attitude, (3) Minne- 
sota county agricultural extension agents have a relatively 
positive attitude, and (4) Minnesota farm operators have 
a relatively negative attitude toward the values of college 
training in agriculture as preparation for farming. 


Recommendations 


Assuming the desirability of increasing the proportion 
of Minnesota farm operators who are agricultural college 
graduates, further studies are needed for determining 
effective means of changing the attitudes of Minnesota 
farm operators toward values of college training in agri- 
culture as preparation for farming. 

Microfilm $3.55; Xerox $12.00. 273 pages. 


A COMPARATIVE STUDY OF DISTRIBUTIVE 
EDUCATION AND NON-DISTRIBUTIVE EDUCATION 
HIGH SCHOOL GRADUATES 


(L. C. Card No. Mic 58-5557) 


Jane Jones Vogeley, Ed.D. 
University of Virginia, 1958 


The primary purposes of this study were (1) to isolate 
identifying characteristics of distributive education and 
non-distributive education high school graduates to see 
what differences, if any, existed between the groups, and 
(2) to ascertain the significance of distributive education 
training after graduation. Secondary purposes were to 
learn whether the distributive education graduates were 
remaining in the field of distribution, and to identify rea- 
sons affecting an occupational change. 

The study was limited to the class of 1951 graduates 
from the three public high schools offering distributive 
education in Erie, Pennsylvania. Out of a total population 
of 662 graduates, the writer received a 96.82 per cent 
response from the initial questionnaire which asked for 
the graduate’s course of study, and employment for the 
five year period 1951-1956. From the returns of the ini- 
tial questionnaire, three groups were selected for further 
study: the DE group was composed of forty-six persons 
who had completed two semesters of the merchandising 
course; the NDE group consisted of forty-six persons who 
did not take the merchandising course in high school, but 
who were in, or had been in, some phase of distribution 
since graduation; the C group was composed of forty-six 
persons who were not enrolled inthe merchandising course, 
nor had they ever been employed ina full-time distributive 
occupation since graduation. A 97.10 per cent response 
was recieved from the 138 graduates selected for further 
study. 

The following instruments were developed and used to 
collect data: 

1. Distributive Education Student Appraisal Question- 

naire 





Non- Distributive Education Student Appraisal 
Questionnaire 
. Analysis of Employment During the Senior Year 
(September, 1950 - June, 1951) 
Analysis of Employment After Graduation (July, 
1951 - June, 1956) 
0. Cooperating Employer Appraisal of the Distributive 
Education Program 
6. Employer Rating Report for (Name of Graduate) . 





There were no outstanding characteristics revealed 
among the three groups that might be used to identify pro- 
Spective distributive education students. No statistically 
Significant differences were demonstrated among the three 
groups on the California Test of Mental Maturity scores; 
however, a statistically significant difference was demon- 
strated between the DE and C groups in grade point aver- 
ages at graduation, with the C group showing the higher 
average, 

Employers cooperating with the distributive education 
work-training program generally felt that the distributive 
education student-trainees were no more outstanding than 
the non-distributive education student employees. No sta- 
tistically significant differences were demonstrated among 
the three groups as to performance of work after gradua- 
tion. The data further showed that the distributive educa- 
tion graduates did not remain in the field of distribution 
as long as the non-distributive education graduates. 

Microfilm $3.10; Xerox $10.60. 237 pages. 








VOCATIONAL EDUCATION NEEDS OF THE 
PEOPLE OF DENT COUNTY, MISSOURI 


(L. C. Card No. Mic 58-5242) 


Alvin Merritt White, Ed.D. 
University of Missouri, 1958 


Supervisor: Dr. H. H. London 


PURPOSE OF STUDY: The purpose of this study was to 
ascertain the vocational education needs of the people 
who reside in Dent County, Missouri and, also, of those 
who leave the county. 


METHOD OF RESEARCH: Information forms were pre- 
pared and mailed to former students of Salem High 
School who were in attendance sometime during the 
school years 1945-46 to 1954-55 and either graduated 
of dropped out during that period. The forms contained 
questions concerning educational and occupational ex- 
periences of the respondents, and a scheme for record- 
ing recommendations concerning vocational education 
in Dent County. The data were tabulated by the IBM 
section of the University of Missouri. 


SUMMARY: A large majority of the former students were 
living outside of Dent County. 

The former students who were living in Dent County 
had completed a mean gradeof 11.2, while the respond- 
ents who were living outside of the county had completed 
a mean grade of 12.6. 

Most of the females had taken courses in vocational 
home economics and commercial education in Salem 
High School. 

Of the males, 39 per cent had taken vocational 
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agriculture and slightly over one-half had taken courses 
in commercial education. 

Of the males who were employed full-time, slightly 
over one-fourth were employed in professional and 
managerial occupations and one-fourth were employed 
in skilled and semiskilled occupations. 

Over one-half of the females were housewives and 
one-fourth were employed in clerical and kindred occu- 
pations. 

Twice as many of the employers outside of Dent 
County furnished training opportunities for their em- 
ployees as did the employers in Dent County. 

Eighty-two per cent of the former students who had 
taken vocational agriculture, two-thirds of those who 
had taken commercial subjects and slightly less than 
two-fifths of those who had taken vocational home eco- 
nomics were working in occupations unrelated to the 
ones for which they had taken training in Salem High 
School. 

Seventy-eight per cent of the respondents recom- 
mended offering training in “trades and industries,” 40 
per cent recommended offering. training in the “distri- 
bution of goods,” 34 per cent recommended offering 
“homemaking,” 31 per cent recommended offering “vo- 
cational agriculture,” and a good number wrote in that 
commercial education should be offered in Salem High 
School. 

A majority recommended establishing an area voca- 
tional school in or around the area of Dent County. 

A majority recommended establishing a part-time 
cooperative educational program in Salem High School. 
The former students were very much in favor of 

vocational education on the high school level. 

Some of the former students recommended estab- 


lishing a guidance program in Salem High School. 


CONCLUSIONS: In view of the limited occupational oppor- 
tunities in Dent County, a majority of the youth and 
young adults move to other areas in search of jobs. 

A majority of the former students had not taken the 
proper types of vocational education in Salem High 
School. 

There is a need for a trades and industries program 
in Dent County on the high school level. 

The former students were very much in favor of 
offering vocational education in Dent County during the 
last two years of high school or in an area vocational 
school. 

Better vocational guidance is needed in the selection 
of students for vocational training and their subsequent 
placement. Microfilm $2.00; Xerox $6.40. 133 pages. 


A FOLLOW-UP STUDY OF FORMER STUDENTS 
OF VOCATIONAL AGRICULTURE IN ILLINOIS 


(L. C. Card No. Mic 58-5244) 


Eugene Seibert Wood, Ed.D. 
University of Missouri, 1958 


Supervisor: G,. F, Ekstrom 


PURPOSE: The purpose of this study was to determine 
to what degree vocational agriculture in Illinois was meet- 





ing its stated aim--to train present and prospective farm- 
ers for proficiency in farming, and the value of this training. 

METHOD OF RESEARCH: Teachers of vocational agri- 
culture in thirty-four schools in Illinois supplied informa- 
tion for 1409 graduates and 122 drop-outs for the school 
years, 1942-44-46-48-50. Additional information was re- 
ceived from 262 graduates through an information form. 

SUMMARY: Of the 1409 graduates in this study, 40 per 
cent were engaged in farming; 7.9 per cent, in occupations 
related to farming; 2.8 per cent, in Armed Services; and 
2.3 per cent in college. The present occupations of 9.4 per 
cent were unknown, and 2 per cent were deceased. 

The 122 drop-outs were distributed as follows: 25.4 
per cent in farming, 8.2 per cent in occupations related to 
agriculture, 37.7 per cent in occupations not related to 
farming, 0.8 per cent in the Armed Services, 3.3 per cent in 
college, 22.1 per cent unknown, and 2.5 per cent deceased. 

Of the 563 graduates who were farming, 50.5 per cent 
were renters; 16.5 per cent, partners; 10.1 per cent, part- 
time farmers; 9.6 per cent, combination renter-owners; 
8.7 per cent, owner-operators; 2.7 per cent, farm wage 
earners; 1.2 per cent, absentee owners; and 0.7 per cent, 
farm managers. 

The 112 graduates who were in occupations related to 
agriculture were grouped under five headings; 22.3 per 
cent were salesmen; 7.2 per cent were buyers; 33 per cent 
performed service or custom work; 25.9 per cent were 
federal, state, and county employees; and 11.6 per cent 
were classified under “other.” 

Of the graduates, 5.8 per cent had attended young- 
farmer classes; 9.4 per cent, adult-farmer classes; and 
5.8 per cent were in institutional-on-farm training classes. 

Only 10.6 per cent of the graduates attended college, 
and approximately 35 per cent of these attended an agricul- 
tural college. 


CONCLUSIONS: 

(1) Changes in Illinois agriculture are making it in- 
creasingly difficult for young men to be come established 
in farming. 

(2) The fact that nearly one half of the total graduates 
and over 57 per cent of the graduates with known occupa- 
tions are engaged in agricultural work indicates that a 
favorable number of the graduates of these thirty-four 
schools are making use of their vocational training as 
compared with the graduates considered in similar Follow- 
up studies. 

(3) The more training a student of vocational agricul- 
ture receives, the more likely he is to farm. 

(4) There is a wide diversity of occupations which are 
related to agriculture, and the kind and amount of training 
needed for such occupations vary greatly. 

(5) There are not enough opportunities in farming and 
related occupations for all former students who are in- 
terested in agriculture. 

(6) Most of the students who do not plan to farm or go 
into related occupations would profit more by taking other 
courses than vocational agriculture in high school. 

(7) Some training in agriculture is of value to non- 
farm residents who are living in rural communities. 

Microfilm $2.00; Xerox $6.80. 145 pages. 
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A CRITICAL ANALYSIS OF THE PRACTICES USED IN 
RECRUITING TEACHERS IN THE 
PUBLIC-SCHOOL SYSTEMS OF VIRGINIA 


(L. C. Card No. Mic 58-5552) 


Marion Elmer Alford, Ed.D. 
University of Virginia, 1958 


The purpose of this investigation was to determine the 
current practices and problems encountered in recruiting 
teachers for the public-school systems of Virginia. 

Five carefully prepared questionnaires were the instru- 
ments used to collect the data required by this investiga- 
tion. Questionnaires were sent to the following: 115 super- 
intendents of city and county school systems in Virginia; 
1,681 former teachers who withdrew their retirement con- 
tributions from the Virginia Supplemental Retirement Sys- 
tem between October 1, 1956, and July 31, 1957; 27,261 
teachers employed during the 1956-57 session; selected 
sample of 4,142 high-school seniors in the class of 1957; 
and the deans and chairmen of the departments of education 
of all the colleges and universities who were members of 
the Teacher Education Committee of the Virginia Education 
Association in 1957. 

The rank order of the teacher-recruitment obstacles 
encountered by the superintendents were the following: low 
salaries; display of negative attitudes by the teachers to- 
ward the profession; the lack of comfortable living accom- 
modations; failure of teachers to play an active role in the 
recruitment of teachers; and the lack of adequate school 
buildings and equipment. 

Among the most successful sources from which the 
superintendents secured teachers were: unsolicited per- 
sonal applications; unsolicited letters of application; col- 
lege placement bureaus; unsolicitied recommendations by 
teachers currently employed; and referrals from neighbor- 
ing school systems. 

Male teachers who responded to questionnaires in this 
investigation left the teaching profession in Virginia be- 
cause of inadequate salaries; to accept other types of em- 
ployment; because of the limited opportunities for advance- 
ment within the profession; to accept a teaching position 
in another state; and to secure year-round employment. 

The leading reasons why the femalé teachers stopped 
teaching were: to rear a family; to accompany their hus- 
bands to another state; to accept a teaching position in 
another state; and because of inadequate salaries. 

According to replies received from the 23,158 Virginia 
teachers employed during the 1956-57 session, the most 
important factors which influenced them to enter the teach- 
ing profession were: an interest in young people; a desire 
to make a contribution to society; an awareness of an apti- 
tude for teaching; and the suggestions of their parents. 

Among the chief frustrations or disappointments expe- 
rienced by the above teachers were: inadequate salaries; 
heavy teaching loads; inadequate teaching materials; and 
a heavy load of extra-curricular activities. 

Approximately 40 per cent of the 1956-57 teachers chose 
teaching as a career while in high school; 24.5 per cent 
while in college; and 23.6 per cent while enrolled in the 
elementary school. Among the activities most helpful to 
high-school seniors in making their choise of a career 
were: informal discussions with teachers; occupation units 
taught in high school; and work experience. 





Only a small percentage of the senior students sur- 
veyed, 3.8 per cent of the boys and 9.8 per cent of the girls, 
planned to enter the teaching profession. 

The percentage of the 1957 graduates planning to enter 
the teaching profession from the colleges and universities 
included in this survey ranged from a low of 11.6 per cent 
in one institution to a high of 89.4 per cent in another. The 
deans of these colleges citied two major teacher-recruit- 
ment obstacles: the withdrawal of state-sponsored schol- 
arships from students attending church-related colleges 
and the inadequate salaries offered college graduates by 
the school systems of Virginia. 
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THE PURPOSE AND PROCEDURE OF THE STUDY 


A properly staffed and adequately equipped library is 
essential if a modern elementary school is to meet the 
needs of its students. The purposes of this study were to 
point up the importance of improving library practices and 
facilities in the elementary schools of Nebraska, and to 
clarify the present situation in this state by evaluating the 
status of selected elementary school library programs. 

The twenty-six school systems, which make up the pop- 
ulation of this study, include the larger cities in the state 
and were selected to insure adequate geographic distribu- 
tion. Various professional groups were asked to suggest 
school systems currently operating the better library pro- 
grams in Nebraska. | 

Questionnaires were used as data-gathering devices, 
and they were submitted to the following groups within the 
population of the study: (1) Superintendents; (2) Elemen- 
tary school principals; (3) Classroom teachers. A jury 
made up of elementary principals outside of Nebraska, who 
are recognized as directing elementary schools with good 
library programs was utilized in a validation capacity. 


FINDINGS 


The following conclusions are based on the interpreta- 
tion of the data gathered and analyzed in this study: 


(1) In school systems where merely a classroom collection 
plan of library organization is followed, some type of cen- 
tral organization should be set up to insure adequate circu- 
lation of library materials and to prevent unnecessary du- 
plication of library materials. 


(2) The vast majority of elementary principals indicated 
that it is difficult to supply a desirable level of library 
service to elementary school teachers and students with- 
out the services of a full-time, properly trained librarian. 


(3) Over ninety percent of the superintendents felt that the 
person employed as an elementary school librarian should 
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have professional training in library science as well as 
experience as a classroom teacher. 


(4) It was recommended by sixty-four percent of the super- 
intendents that to insure adequate staffing of centralized 
elementary school libraries, one full-time librarian and 
one full-time clerk should be employed for each five hun- 
dred pupils. 


(5) School superintendents agreed almost unanimously that 
the responsibility for providing new library books and ma- 
terials should be assumed by the Board of Education. 


(6) Seventy-six percent of the school administrators felt 
that the quarters of a centralized library should include a 
reading room, a storage room, and a work room. 


(7) The major portion of the principals surveyed, eighty 
percent, suggested that the materials in an elementary 

school library should be classified according to the Dewey 
- Decimal System. 


(8) Over seventy-five percent of the elementary principals 
recommended that specific lessons on library use be taught 
by both the librarian and the classroom teachers at all 

’ grade levels. 


(9) The majority of the building principals suggested that 
the number of library books foran elementary school should 
be approximately ten per pupil. 


SUGGESTED RECOMMENDATIONS 
On the basis of this study it could be suggested that: 


(1) Nebraska school administrators exert their leadership 
responsibility in an effort to provide elementary school 


library facilities on a par with those facilities found intheir 
secondary schools. 


(2) The Nebraska State Department of Education take amore 
active part in encouraging sound library programs in the 
K-6 schools under their jurisdiction. Increased emphasis 
on elementary libraries, by the State Department of Edu- 
cation, could help to insure the development of library 
standards for elementary schools and wise expenditure of 
appropriated funds. 


(3) Nebraska Colleges and Universities be encouraged to 

include in teacher training programs, instruction inlibrary- 

centered methods of teaching in the elementary school. 
Microfilm $2.35; Xerox $8.20. 179 pages. 
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Just beginning to crystallize into a profession, the con- 
sultancy on educational planning of buildings finds itself 
lacking standards of competence. This study examines and 
analyzes methods other professions have used in raising 
and maintaining standards to find those having pertinence 





to the consultancy. But before methods are examined in 
detail, a comprehensive definition of the consultancy is 
made. 

A search of the literature and an examination of the 
results of questionnaires sent to practicing consultants, 
and to clients of consultants reveal certain theoretical 
concepts about the consultant’s role. According to all 
standards his is a professional occupation. He is a prob- 
lem solver possessed of learned technical skills. He is 
endowed with powers of perception which enable him to 
see the various relationships of problems. He has devel- 
oped skills in human relations. He is bound to the ideal 
of change. He is an outsider to the problem situation, does 
not make or force upon his clients decisions of policy. And 
the authority of the consultant is restricted to matters 
about which he has expert knowledge. 

A search is made of the literature dealing with the 
growth of standards movement in six recognized profes- 
sions. Methods these have used in raising and maintaining 
standards are analyzed in terms of their pertinence to the 
unique characteristics of the consultancy on educational 
planning of buildings. Some of these are accepted as perti- 
nent; others are rejected. Most are accepted conditionally. 

The use of state authority is rejected as a method of 
raising standards in the consultancy. It would limit and 
inhibit a calling which should be free and independent. 
Since the work of the consultant does not directly affect 
life, health, or property, licensing or certification would 
constitute a needless extension of state authority. 

The use of association is accepted as a method for rais- 
ing standards provided control of such associations does 
not fall into the conservative hands of a few fashionable 
practitioners. Association enhances professional unity, 
provides for the development of ethical practices, lends 
itself to professional research, and presents a vehicle for 
studying ways of improving services. 

The use of a fixed training program as a method for 
raising standards is rejected. Instead a training process 
is recommended which is flexible and adaptable to change. 
The use of fixed experience requirements is rejected ex- 
cept as it applies to apprenticeship. The use of screening 
and selective devices is acceptable to the consultancy, but 
adequate devices need to be constructed and tested against 
the nature of. the consultancy. 

The use of affiliation with an already organized asso- 
ciation is rejected because of the criteria of independence. 
The linking of consultant services with federal or state 
subvention is rejected because of the state of indefiniteness 
and flux in which the consultancy finds itself. 
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The primary purpose of the study was to review and 
compile the statutes, court decisions, and the regulations 
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of selected colleges and universities within the United 
States which govern the conduct and welfare of the college 
student. Information pertaining to student conduct was 
obtained from the statutes of the forty-eight states, state 
and federal court cases, and published regulations of se- 
lected colleges and universities. Also, information was 
obtained through interviews at a number of institutions of 
higher education. 

In addition to its grant of power from the state, as stip- 
ulated in its charter, the college is controlled in its rela- 
tionship to the student through legislative enactments. 
Only 51 statutes, concentrated in 27 states (20 in the South- 
east), have direct bearing on the control of student behav- 
ior. Many of the enactments have dealt with hazing, un- 
desirable influences, and disciplinary control of students; 
some have dealt with membership in fraternities, cheating, 
sale of athletic tickets, loitering near women’s colleges. 
Relatively few have dealt with advertising for dances, use 
of firearms, special police, use of petitions, gambling, and 
credit to minors. 

Also, colleges are controlled in their relationship to 
students through judicial decision. Courts are agreed that 
colleges may make and enforce reasonable regulations for 
the conduct of their students and that since they stand in 
loco parentis, courts will not interpose themselves between 
institutions and their students. Fifty-six appellate court 
cases have dealt with student conduct in the following areas: 
hazing, drinking, smoking, dishonesty, secret societies, 
residence halls, scholastic difficulties, chapel attendance, 
military training courses, marriages, retention of tuition, 
and dismissal without stated cause. 

The governing board of the college delegates certain 
aspects of its authority for student behavior to college per- 
sonnel and college students. In a survey of 83 private and 
state controlled colleges with enrollments over 400, 80 
percent have regulations pertaining to the use of alcoholic 
beverages; 60 percent have regulations pertaining to the 
use of cars; 39 percent outlaw gambling; 38 percent try to 
control dishonesty through regulations; 33 percent have 
regulations pertaining to hazing; 32 percent have regula- 
tions pertaining to smoking; 30 percent restrict firearms; 
22 percent have regulations concerning marriages. A few 
institutions have regulations pertaining to riots and politi- 
cal meetings. The greatest divergence of closing hours for 
women’s residence halls occurred between the Southeast 
and the Far West. While the latest closing hour was 12:30 
A.M. in the Southeast, it was 2:30 A.M. in the Far West. 

Student government is practically universal in the United 
States, with the power of student groups ranging from the 
highly circumscribed to that of maximal authority. Among 
student groups having maximal authority are honor coun- 
cils; 52 percent of them are in the Southeast. 

The majority of statutory enactments are outmoded. 
Courts have argued by analogy rather than by precedent in 
most cases of student welfare. For greatest effectiveness, 
enactments should be made more relevant to existing situ- 
ations. Due to the expense and length of litigation, other 
measures should be taken to protect the student. A desir- 
able move would be to establish a state administrative 
board composed of personnel from colleges within each 
state to review cases on appeal from the student. Further 
appeal, if necessary, would be made to the state courts. 
For effective controls on student behavior, colleges should 
be aware of the state’s authority in such matters. 

The greatest responsibility for the student’s conduct 








rests with the college. Recommended steps in assuming 
this responsibility are: maintaining student records; list- 
ing regulations and policies with regional accrediting asso- 
ciations; assessing the disciplinary program; educating 
for inner discipline; exploring further the potential of stu- 
dent self-government. 
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University of Virginia, 1958 


This study was concerned with tenure for public school 
teachers with special reference to Virginia. To accomplish 
this purpose, the writer attempted a five-fold task:- (1) to 
determine what provisions had been made for tenure in 
other states, (2) to study the history of the development of 
the tenure concept in Virginia, (3) to ascertain the current 
employment status of public school teachers in Virginia, 
(4) to discover the current thinking of public school people 
in Virginia concerning some aspects of tenure, and (5) to 
make recommendations, based on the findings of this study, 
for the improvement of tenure in Virginia. 

Letters requesting information concerning tenure were 
sent to the 48 states and the District of Columbia. Later 
in the study, each Department of Education was asked to 
verify the information which had been secured. All of them 
responded. A total of 330 requests for information were 
sent to school people in Virginia. Superintendents were 
asked to report on the employment status of teachers. 
Supervisors, presidents of local education associations, 
and superintendents were asked to state their opinions 
concerning some aspects of tenure. Fifty-six and nine 
tenths per cent of the supervisors, 55.5 per cent of the 
presidents, and 63.8 per cent of the superintendents re- 
sponded. Information was also secured from professional 
books and periodicals, from other printed sources, and 
through personal conferences. 

Tenure was provided in 38 states and the District of 
Columbia. In 24 instances tenure was on a statewide basis 
while in 15 states it was effective in only part of the state. 
Tenure was granted by legislative action, school board 
rules and regulations, or the wording of the contract form. 
The probationary period in most common use was three 
years. Eight most often mentioned causes for dismissal 
were: (1) good and just cause, (2) incompetency, (3) im- 
morality, (4) insubordination, (5) negligence, (6) conduct 
unbecoming a teacher or instructor, (7) inefficiency, and 
(8) violation of or refusal to obey school laws or school 
board regulations. 

A set of 12 guiding principles were established to pro- 
vide a means of evaluating an existing tenure program or 
as an aid in the creation of a new tenure plan. 

The tenure concept was dormant in Virginia for 200 
years. The first real concern for tenure was reflected in 
the Denny Report of 1945. Reports of the Personnel Pol-. 
icies Committee of the Virginia Education Association 
stressed tenure. 
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In 16 school systems in Virginia teachers were em- 
ployed under the 30-day or monthly appropriation plan, 45 
systems employed teachers under the term or annual plan, 
and in 13 systems some form of tenure was in use. 

A majority of presidents of local education associations 
in Virginia favored tenure for teachers. Superintendents 
stated that these presidents would more likely reflect the 
general opinions of teachers than would the supervisors. 

A majority of all replies made by school people in Virginia 
indicated that tenure would serve as an inducement for 
teachers to want to teach in the state. Over one-third felt 
that teacher effectiveness in the classroom would be greater 
under tenure. A majority of respondents felt that teacher 
morale would be higher under tenure. Over one-third ex- 
pressed the view that tenure could be adopted in their sys- 
tems in the near future. More than 70 per cent of the re- 
plies indicated that Virginia would suffer from a loss of 
certified teachers if the trend toward short term employ- 
ment should continue. 

As a result of these findings, certain recommendations 
were made with special reference toward the improvement 
of tenure in Virginia. 
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This study analyzes court cases of the United States 
resulting from corporal punishment incidents in the public 
schools. The study concerns itself with an analysis of 
court cases of the seven National Reporter Regions during 
the years from 1832 through 1957. An attempt is made to 
compare and contrast areas of the country and time periods 
from the viewpoint of numbers of court cases and the ver- 
dicts reached in these cases. The major section of the 
analysis concerns itself with the legal principles evolved 
from the opinions and the interpretations of the court in 
justifying the decisions. 

The principles referred to in this study are found in the 
court cases located primarily through the American and 
English Encyclopedia of Law, the American Encyclopedia 
of Jurisprudence, and the National and State Reporters. 

The study is divided into three categories for the pur- 
pose of convenient classification. The first deals with the 
study of the laws and court cases resulting from corporal 
punishment incidents in the public schools of the group of 
26 states which have laws permitting the school teacher 
the express right to administer physical chastisement in 
maintaining proper discipline in the school. The second 
division of the study deals with an analysis of the court 
cases located in the 21 states whose laws are silent on the 
matter of the use of corporal punishment. The third gen- 
eral section concerns itself with a statement regarding the 
situation in the only state, New Jersey, whose laws explic- 
itly deny the teacher the right to use any type of physical 
punishment in disciplining the pupil. 





Though the study failed to reveal a definite trend or any 
conclusive evidence concerning the verdicts, the following 
conclusions can be drawn from the legal principles located: 


1. The school teacher has a definite right and duty to 
maintain discipline in the class or any other place 
where the pupil’s action may be detrimentalto his or the 
school’s best interest. 


2. The court will use principles of common law in the 
determination of the teacher’s rights. 


3. A teacher who uses sound and reasonable judgment 
in administering corporal punishment will most likely 
receive the benefits of all doubt. 


4. The burden of proof lies with the state or the pupil. 


09. The parent and the teacher have essentially the same 
rights in controlling children, except that a teacher may 
be held liable both in a civil court as well as on crimi- 
nal charges, while the parent is liable only criminally. 


6. There is a need for a program of informing both the 
home and the school of the rights and duties of the 
teacher in regard to disciplining children. 


7. The superintendent of the school district will not 
likely be considered to be acting in loco parentis under 
the legal definition of the term. 
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EVALUATION OF PRACTICES IN SELECTING AND 
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The premise is that the classroom teacher is the key 
person in the instructional program in the schools. It was 
the purpose of this study to discover the evaluate the prac- 
tices most widely used in selecting and retaining teachers 
in North Central Association school systems in Oklahoma. 

The practices were secured by the use of a question- 
naire. Responses were received from ninety-five per cent 
of member school systems. Criteria were derived and 
validated from the research and writings of recognized 
authorities in the field of educational administration and 
verified by a select jury. 

The practices were analyzed in terms of the extent to 
which they were used predominately, partially, and not at 
all in three size categories of schools. These practices 
were compared with the criteria appropriate to each phase 
to determine the extent of conformity to and deviation from 
the principles expressed in the criteria. 

The analysis and evaluation revealed that: 

1. Advance planning should be done by a group repre- 
senting the board, the administration, and the teaching staff 
and should include such factors as identifying the educa- 
tional needs of the school, determining the job specifica- 
tions, and the qualifications expected of the teachers and 
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the salaries to be paid. Only ten per cent of all schools 
reporting were conforming to this criterion with no appre- 
ciable difference among size categories. The superin- 
tendent, in consultation with his board, did most of the 
advance planning. 

2. Recruiting should be done to whatever extent neces- 
sary to staff the schools with the best teachers available 
and should include such factors as procedures for estab- 
lishing contact with candidates and establishing, investi- 
gating, and interviewing candidates on the preferred list 
before final selection. A screening committee composed 
of administrators, supervisors, and teachers should estab- 
lish the preferred list. Only five per cent of all schools 
reporting used this practice. The superintendent estab- 
lished the list in three-fourths of the schools reporting. 
College placement bureaus were the principal source of 
recruitment. Commercial placement bureaus were used 
very little. 

3. Experiences during the first few months of teaching 
often condition the future efficiency of teachers. There- 
fore, the induction procedures are particularly important. 
Workshops and pre-school conferences ranked first in use 
to oriert new teachers. Group appraisal with the school 
as the center of the appraisal effort should be provided and 
principals, supervisors, and teachers jointly should partic- 
ipate. However, only fifteen per cent of all schools report- 
ing used this practice. Respecting of teaching preferences 
ranked first in the retention practices, while most all 
schools reported in-service training programs of some 
nature in providing for the professional growth on the job 
for teachers. Microfilm $3.45; Xerox $11.80. 267 pages. 
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Purpose of the Study 





This investigation is a descriptive study of the practice 
of using undergraduate women as residence hall counselors 
in colleges and universities. The three-fold purpose of the 
study was to determine the extent of the practice, to exam- 
ine various aspects of the administration of residence 
hall counseling programs in which undergraduate counse- 
lors participate, and to appraise the effectiveness of such 
programs. 


Procedures 





Data were collected by means of a general questionnaire 
survey of eighty-four colleges and universities and an 
intensive study involving personal visits to fifteen of these 
institutions. The selection of institutions included in both 
the general survey and the intensive study depended upon 
a minimum number of undergraduate counselors utilized, 
a plan of remuneration for these counselors, and as broad 
a diversification as possible in type of institution, type of 
control, enrollment, location, and total program of the 





institution. Data were organized into six areas: (1) origin 
and objectives of the programs; (2) administration and 
organization of the programs; (3) selection of counselors; 
(4) training of counselors; (5) areas of responsibility, re- 
muneration and recognition of counselors; and (6) evalua- 
tion of the programs. 


Findings 





The findings indicated that the practice of using under- 
graduate women as residence hall counselors is of recent 
origin and is widespread among all types of colleges and 
universities. More than three hundred institutions stated 
that undergraduate women are utilized in some type of 
residence hall counseling program. Physical growth and 
change within institutions and the recognition of need for 
improved residence hall programs have been responsible 
for the development of the practice. Undergraduate coun- 
selors assist in fulfilling residence hall objectives, in 
extending staff service, and in providing a liaison between 
students and staff. The administration of these programs 
is usually the responsibility of the dean of women or equiv- 
alent officer, although the actual direction of the program 
is, in most institutions, a shared responsibility. A careful 
selection of counselors including student participation is 
thought to be extremely important to the effectiveness of 
the practice. Evidence shows that training should be given 
counselors prior to and continuing through their term of 
service and should be sufficiently comprehensive to equip 
them adequately for their responsibilities. Types of re- 
sponsibilities vary widely including duties related to resi- 
dence hall management, direction of student life, and staff 
affiliation. Consistent emphasis is placed upon setting an 
example, interpretation of college policies, reports and 
referral, and assisting in adjustment problems. Evaluation 
of residence hall counseling programs is generally carried 
out by informal methods. Appraisals made by participants 
in this study indicated that undergraduate women who are 
carefully selected and trained for their responsibilities 
make a distinct contribution to the residence hall program 
and to that of the college or university. 


Conclusions 





The general conclusion is that undergraduate women 
serve effectively as residence hall counselors in all types 
of colleges and universities provided (1) that objectives 
and administration of counseling programs fit the needs of 
particular situations; (2) that counselors are carefully 
selected and adequately trained for their responsibilities; 
(3) that the duties given undergraduate counselors are 
within their limits of ability and understanding; and (4) that 
there is continuous evaluation of their effectiveness as 
counselors and of the residence hall program as a whole. 
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A STUDY OF OBJECTIVE DIFFERENCES EXISTING 
IN SELECTED SMALL AND LARGE UNION 
SCHOOLS IN NORTH CAROLINA 


(L. C. Card No. Mic 58-5935) 


Elwood Dale Davis, Ed.D. 
The University of North Carolina, 1958 


Supervisor: W. E, Rosenstengel 


The purpose of this study was to determine differences 
which may exist between certain small and large union 
schools in the state of North Carolina. Since it is quite 
difficult to measure the actual effectiveness of schools in 
meeting the needs of students, it was necessary to restrict 
the study to tangible differences in area which would seem 
to be important influences of the school program. The 
areas selected were (1) quality of professional personnel, 
(2) teacher load, (3) physical facilities, (4) curriculum 
and co-curriculum activities, and (5) special services. 

The study involved twenty-six union schools, located in 
thirteen North Carolina counties. One small and one large 
school was selected from each county. The various schools 
were chosen on the basis of size and geographical location 
so that they might give a representative picture of the union 
schools of the state. The small schools were not the small- 
est union schools found in the state; neither were the large 
union schools the largest found in the state. The small 
schools were limited to schools having ten or less teachers 
and the large schools were limited to schools having at 
least seventeen teachers but not over thirty-nine teachers. 
The study was further limited to white union schools of the 
state. 

Data for the study were secured by studying the High 
School Annual Report, the Principals’ Annual Elementary 
School Report, and the Annual School Library Report. All 
of these reports were copied from the records found in the 
files of the State Department of Education in Raleigh. A 
checklist and an interview guide were used by the writer 
in conferences with the principals of the selected schools. 
An ‘on the spot” evaluation was made of the school plants 
and the facilities by use of a score card. 

Following the introductory chapter, Chapter II presents 
the information pertaining to the size of the schools, teacher 
load, and professional personnel. 

Chapter III deals with the physical facilities of the vari- 
ous schools. In this chapter there was consideration of that 
which is recognized in physical facilities by various author- 
ities as necessary to carry on a good educational program. 
Then, in light of these findings, the physical facilities found 
at the selected schools are evaluated and compared. 

Chapter IV deals with the curricula of the various 
schools. It also points out the value of co-curricular ac- 
tivities and gives a brief history of the development of 
such activities. The co-curricular activities of the vari- 
ous schools are then studied and compared. 

Chapter V presents a discussion of the value and neces- 
sity of special services in today’s modern schools. The 
special services now in existence in the various schools 
are then surveyed and evaluated. 

Chapter VI presents a summary of findings. Some of 
these were: 

1. The ratio of students per teacher was found to be 
slightly smaller in the small union schools than in the 
large union schools. The teacher load, however, was found 
to be greater in the small schools. 





2. The large schools had staffs with professional 
qualifications that were superior to the staffs of the small 
schools. 

3. The sites of the large union schools were found to 
be superior to the small union schools in size, beauty, and 
development. 

4. The curricula of the various large schools were 
found to be superior to the curricula of the small schools. 

Do. It was found that there were more co-curricular 
opportunities for students in the large union schools. 

6. The special services of the large union schools were 
found to be superior to the small union schools. 

The study seemed to justify the following principal 
recommendation: 

That either special help be given the small union schools 
that they might provide a better educational opportunity or 
that these schools should become a part of a larger district. 
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The University of Connecticut, 1958 


The purposes of this study were: (1) to identify those 
responsibilities in administration of school systems as- 
sumed by superintendents and boards of education in Con- 
necticut; (2) to evaluate these according to the judgment of 
superintendents of schools in Connecticut and according to 
recorded statements of authorities in the field of educa- 
tional administration; and (3) to make recommendations 
to the Joint Committee of the Connecticut Association of 
Public School Superintendents and the Connecticut Asso- 
ciation of Boards of Education. 

Questionnaires devised to identify assumptions of re- 
sponsibilities and to determine evaluation by superintend- 
ents of these assumptions were completed by ninety-three 
of 79.5 per cent of Connecticut school districts. Responses 
were compared with Connecticut statutes and with recom- 
mendations of authorities as recorded in their published 
writings. 

Authorities differentiated between duties of superin- 
tendents and school boards. Boards of education should 
adopt policies for administration of schools and should 
appraise execution of policies. Superintendents should be 
legally recognized as executive officers of boards and 
leaders of staffs. 

Assumption of most responsibilities showed divergence 
of execution. Superintendents, contrary to unanimous 
agreement of experts, participate in adoption of policies, 
and state that they even establish policies in a fewdistricts. 
School boards assume executive tasks which writers in 
school administration would assign to superintendents. 

Connecticut’s General Assembly delegated responsi- 
bility for education in school districts to local boards of 
education. Statutes specify sixty-three mandatory duties 
and thirty permissive responsibilities of school boards, 
and only nine statutory duties and two permissive tasks of 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





EDUCATION 


1267 





superintendents. Boards of education in some school 
districts were assuming duties delegated by statutes to 
superintendents, and superintendents were discharging 
responsibilities which are statutory functions of boards of 
education. 

Superintendents and authorities in educational adminis- 
tration agreed that superintendents should assume the fol- 
lowing statutory responsibilities: 


Execute policies 

Recommend candidates for teaching and administrative 
vacancies 

Suspend pupils 

Make annual reports 

Supervise attendance officers 


And that school boards should assume these statutory 
responsibilities: 


Adopt policies 

Adopt courses of study 

Set school entrance age . 

Appoint teaching and administrative personnel 

Take minutes of meetings of board of education 
Establish policies for use of school plant 

Transfer funds from one budgetary division to another 
Expel pupils 

Adopt textbooks 

Decide under what conditions pupils must be transported 
Hold hearings on transportation problems 

Establish policies for enforcement of school laws 
Adopt policy in regard to pupil discipline 

Present budget to fiscal authority 

Approve plans for new buildings 


The following recommendations are made: 


1. The responsibilities and duties of superintendents 
should be clearly defined by state legislatures. 


. Boards of education and superintendents should be 
encouraged to put their agreements in writing as 
part of the written code of each board of education. 


. State associations of public school superintendents 
have responsibility for and should have a program 
for the education of superintendents and boards of 
education concerning their respective functions. 


. Boards of education should adopt policies and put 
these in writing, and to this end state associations 
of school boards should encourage them. State as- 
sociations should aid in the development of public 
opinion which sees school boards as legislators of 
policies and superintendents as executives of boards. 


. In each state there should be established a joint 
committee of superintendents and school board mem- 
bers which would publish a handbook suggesting re- 
sponsibilities which superintendents and school 
boards should assume in administration of school 
systems. 

Microfilm $2.90; Xerox $10.00. 224 pages. 





SUPERVISORY PRACTICES FOR IMPROVEMENT 
OF INSTRUCTION IN JOINT SCHOOL 
DISTRICTS IN PENNSYLVANIA 


(L. C. Card No. Mic 58-7274) 


Harry Farbanish, Ed.D. 
The Pennsylvania State University, 1958 


Problem. This research was conducted to analyze the 
supervisory practices used in joint school districts in 
Pennsylvania in order to determine, according to the judg- 
ment of teachers, which ones should be recommended for 
continued or expanded use in order to improve instruction. 
An attempt was made to determine to what extent sex, edu- 
cational preparation, and experience of a teacher influenced 
the acceptability of certain supervisory practices. 

Procedure. After a review of the literature relevant to 
the problem under study, a questionnaire was prepared to 
acquire the data from joint school districts in Pennsylvania. 
In October, 1956, a total of 2254 questionnaires were mailed 
to the cooperating principals for distribution to the teach- 
ers under their supervision. Sixty-four per cent, or 1445 
questionnaires were returned, of which 1372 were usable, 
or sixty-one per cent of the quantity mailed out. 

The usable questionnaires were divided into two groups, 
489 male and 883 female teachers. The chi square tech- 
nique was used to show that the responses were made by 
careful consideration of the items in the questionnaire 
rather than by chance. The “t” tests showedthatthe groups 
used in the study were comparable. 

Selected Conclusions (more details to be found in thesis). 

This study determined that of the sixty-six supervisory 
practices studied, thirty-nine or 59.1% were awarded a 
high degree of acceptance by all male teachers (489) of all 
ages, as compared to thirty-seven or 56.1% by all female 
teachers (883) of all ages. 

The following practices were consnenenied for con- 
tinued or expanded use in the improvement of instruction: 

In-service Education: use of bulletins, teachers’ hand- 
books, demonstrations of ways of using new materials, 
demonstrations of recommended methods, visual aids, 
professional reading, professional courses, field trips, 
travel, teacher-principal conference, teachers’ institute 
and faculty meetings. 

Observational Classroom Visitation: identification by 
supervisor of problems that may be of concern to the entire 
faculty and observation by supervisor at teachers’ request. 

Faculty Meetings: A cooperatively developed philosophy 
of education and an in-service education program. 

Resource Materials and Service Agencies Utilized in 
the Supervisory Program: The following principles operate 
in in-service education as revealed in this study: 

a. The principle of self reliance seems to be operating 
as teachers are more educated. It suggests more education 
for teachers to foster the desire for independent work. 

b. A study of the activities at faculty meetings seems 
to indicate that the principle of self direction is in opera- 
tion as teachers participate cooperatively, as a faculty 
body, in the formulation of goals and procedures in the 
improvement of instruction. 

Following principles (a) and (b) developed in this study, 
a more effective program of in-service education seems 
possible. Microfilm $2.30; Xerox $8.20. 176 pages. 
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A STUDY OF PUPIL PROGRESS AND 
ACHIEVEMENT IN SCHOOLS WITH A HIGH 
INCIDENCE OF OVERAGENESS 


(L. C. Card No. Mic 58-5751) 


Herbert Jerome Fink, Ed.D. 
Northwestern University, 1958 


The purposes of this study were: 


1. to compare late entrance, placement in 1C classes, 
repetition of grades, and transfer from school to 
school as factors contributing to the retardation of 
of the overage pupils in these schools; 


. to compare average progress per year in reading 
and arithmetic for pupils with different histories of 
grade progress; 


. to compare the mental abilities, of overage, normal 
age and underage pupils; and 


4. to determine the relationship between intelligence 


and average progress per year in reading and 
arithmetic. 


The study should be examined with due regard for the 
fact that the Chicago schools in this study were not repre- 
sentative of the city as a whole, but were selected because 
their enrollments contained above-average percentages of 
overage pupils. 

By random sampling, thirty five schools were selected 
from the half of all the Chicago Public Schools which en- 
rolled the highest percentages of overage pupils. Data 
were then obtained from the cumulative records of the 
graduating pupils in each school. An analysis of these 
records showed that whereas a majority of these eighth 
graders were overage by one semester or more, only half 
of this group had been overage at the time they were first 
enrolled, having been retarded in the intervening period. 

It was also noted that more than twice as many pupils ex- 
perienced failure inthe lower grades as intheupper grades. 
Late entrance, 1C placement, and repetition of grades 

were found to have been factors in the retardation of half 
or almost half of each of the overage pupils. However, only 
one-fifth of the children had had to repeat a grade within 
one year following a transfer from one school to another. 

Differences in average progress per year in reading 
and arithmetic exhibited by various grade progress groups 
were matched for the upper grades and for the lower grades 
to permit comparisons. Significance of these differences 
was then determined by the use of the t-test. When prog- 
ress in reading was checked, significance improvement in 
average progress per year was found for pupils who had 
experienced retardation in grades one to three. Groups 
that had had (1) normal progress, (2) 1C experience with- 
out other retardation, (3) 1C experience with retardation 
in the upper grades, or (4) retardation only in the upper 
grades, did not do so on the whole. Rates of progress made 
by individual pupils in all groups disclosed widely divergent 
gains and losses, in both reading and arithmetic. Asimilar 
analysis of progress in arithmetic brought approximately 
comparable results. 

Despite the fact that some of the irregular progress 
groups registered gains that were greater than those of 
the normal progress group, the results obtained in this 
study should not be construed as supporting a policy of 





failing students so that they might subsequently perform 

at a higher rate. Since this investigation was limited to 
schools with above-average percentages of overage pupils 
and since the pupils were therefore highly selected, the 
investigator could not make sweeping conclusions which 
would apply to a more general population. Likewise, only 
reading and arithmetic scores were dealt with here with 

no opportunity for studying the backgrounds, maturity, 
health, psychological, emotional, or social factors involved. 
Environmental improvements, better health, improved atti- 
tudes, or maturation, all could have been influential factors 
in the differences noted here, but the present investigator 
had no means of determining this. 

The comparison of the mean intelligence quotients for 
the overage, normal age, and underage graduating groups 
revealed that mental ability had a direct bearing on the 
grade progress of these pupils. However, very low corre- 
lations were found to exist for intelligence and average 
progress per year. 

Microfilm $3.00; Xerox $10.40. 232 pages. 


THE SCOPE AND EFFECTIVENESS OF THE 
STUDENT PERSONNEL SERVICES OF THE 
JUNIOR COLLEGES OF PENNSYLVANIA 


(L. C. Card No. Mic 58-5611) 


Thomas McClure Finley, Ed.D. 
University of Pittsburgh, 1958 


Adviser: C. P. Hooker 


The purpose of this study was to ascertain the scope 
and effectiveness of the student personnel services now 
being provided in the junior colleges of Pennsylvania, to 
attempt to formulate conclusions, and to make recommen- 
dations for the improvement of those services. 

The descriptive survey method of research was em- 
ployed in the study. 

An Inventory of Student Personnel Services was sent to 
the administrative heads of each of the 29 junior colleges 
in Pennsylvania to find out what student personnel services 


. are provided at their institutions. Replies were received 


from 26 colleges; but as only 21 colleges later furnished 
information from the students’ point of view, the study was 
limited to an analysis of the responses from the latter 
colleges. 

An Inventory of Student Reaction to Student Personnel 
Services was sent to each junior college in sufficient quan- 
tity to survey the full-time students who had been enrolled 
for more than one semester. The administrators reported 
that they distributed 1343 questionnaires. There were 993 
useable questionnaires returned to the author. This rep- 
resents a response of 73.7 per cent. 

The responses of the 21 administrators and 993 stu- 
dents on the above questionnaires were tabulated and con- 
stitute the basis for the findings in the study. The following 
ten phases of student personnel services were investigated: 


1. Recruitment and Admissions. 
2. Orientation. 
3. Academic Counseling. 
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. Health Services. 

. Housing. 

. Food Services. 

. Financial Assistance. 

. Student Organizations. 

. School Discipline. 

. Vocational Counseling, Placement, and Follow-up. 


The college administrators were asked what they were 
providing in the way of services under each of these cate- 
gories; and the students were asked to express their re- 
action to the services which were provided. 

The study revealed that the junior colleges in Pennsyl- 
vania are mostly small institutions offering limited cur- 
ricula to students from the immediate vicinity of the col- 
leges. Because of the small full-time enrollments, an 
average of 194 students per institution, and because most 
of the students (73 per cent) live at home, the need for ex- 
tensive student personnel services is not as great as at 
larger institutions with predominantly resident students. 

For the most part, the junior colleges provide essential 
services as required at their particular institutions, and 
the student respondents expressed general satisfaction 
with the services provided in most institutions. 

The study revealed some weaknesses in certain aspects 
of student personnel services and a lack of adequate facili- 
ties for the student personnel program at a few junior col- 
leges. Where such weaknesses have been revealed, it has 
been suggested that a further study should be instituted to 
determine more in detail what has caused those weaknesses 
and to attempt to learn what can be done to remedy the sit- 
uation. In those colleges that lack adequate facilities for 
essential student personnel services, it is recommended 
that an effort should be made to secure them as soon as 
possible. Microfilm $2.30; Xerox $8.00. 174 pages. 


SPORTSMANSHIP ATTITUDES OF COLLEGE 
STUDENTS TOWARD SITUATIONS 
IN COMPETITIVE ATHLETICS 


(L. C. Card No. Mic 58-5103) 


Clarence Mathew Flory, Ed.D. 
The University of Texas, 1958 


Supervisor: Professor Dr. D. K. Brace 


The purpose of this study was to investigate opinions, 
accepted as attitudes, of college students, male and female, 
toward situations in competitive athletics and to study the 
attitudes of students grouped according to sex, age, church 
membership, control of college, and experience inathletics. 

The attitudes studied were expressions of approval or 
disapproval of descriptions of typical situations in compet- 
itive athletics which were displays of unsportsmanlike 
conduct. Thus the study attempted to investigate the sports- 
manship of men and women college students in terms of 
their approval or disapproval of examples of poor sports- 
manship. 

A printed opinionnaire containing descriptions of twenty- 
five situations in athletics in five sports- football, basket- 
ball, baseball, golf, and tennis - was prepared. Each 
situation violated a rule or the spirit of a rule and was, 





therefore, an illustration of unsportsmanlike conduct. The 
study was based on replies of 2,613 students from sixty- 
nine universities and colleges. 

The reliability of differences between the number ap- 
proving and disapproving each of the sport situations was 
determined by the use of chi square. Similarly an analysis 
was made of differences in attitudes of students when 
grouped by sex, age, year in college, type of college at- 
tended, and experience in athletics. 

The replies of 108 prominent leaders in physical edu- 
cation who returned the opinionnaire and who disapproved 
of the situations used as illustrations of poor sportsman- 
ship at a statistically reliable level determine authority 
for accepting the actions depicted in the opinionnaire as 
displays of poor sportsmanship. 


Findings 

Literature relating to aspects of intercollegiate athlet- 
ics which may influence poor sportsmanship and unethical 
behavior was reviewed. Only a few studies somewhat 
Similar to the present study were found. 

Based on average percentage approving the unsports- 
manlike actions described in the opinionnaire it was found 
that 49 per cent of the students approved of the baseball 
items, 48 per cent approved the football items, 41 per cent 
approved the basketball items, 30 per cent approved the 
tennis items, and 19 per cent approved the golf items. If 
the replies are a true indication of the opinions of the stu- 
dents, the above percentages show that an extremely large 
number of students have unsportsmanlike attitudes toward 
situations occurring in college sports. The percentages 
included both men and women in the averages. 

The percentages also show that an average of 38 per 
cent of the students in state colleges approved unsports- 
manlike actions, 36 per cent in private colleges, 39 per 
cent in denominational colleges, and 44 per cent in federal 
colleges. However, the numbers are not the same in all 
groups. 

The percentages show that there was a slight tendency 
for the female students, in this study, to have better sports- 
manship attitudes than male students. 

In general there were no statistically reliable differ- 
ences between approval and disapproval responses when 
students were classified according to such factors as sex, 
age, year in college, type of college, and experience in 
athletics. However, when the women students were con- 
sidered separately there were reliable differences between 
the responses of men and women on seven of the items 
distributed among the different sports. 

Certain findings pertain to an analysis of the opinions 
when students were grouped in a way to consider replies 
of students who were the same on several of the variables 
but differed on one, such as church membership. When 
findings of this type were considered, it was found that no 
reliable differences as to church membership, year in 
college, control of college, and experience in college sports 
were present. When the responses of male and female 
students were compared, reliable differences appeared on 
seven of the items. This strengthens the statement that 
women students may have better sportsmanship attitudes 
than men students. 

In general, it was found that a surprisingly large per- 
centage of college students approved unsportsmanlike ac- 
tions in typical situations in athletics. Sportsmanship 
attitudes toward situations in golf and tennis were better 
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than those toward situations in football, basketball, and 
baseball. Microfilm $2.60; Xerox $9.00. 197 pages. 


INSTRUCTIONAL SUPERVISION - ITS SERVICES 
AND PRACTICES - IN THE PUBLIC 
SCHOOLS OF NORTH CAROLINA 


(L. C. Card No. Mic 58-3394) 


Walter John Gale, Ed.D. 
Duke University, 1958 


Supervisor: William W. Cartwright 


This study sought to determine the status of instruc- 
tional supervision in the public schools of North Carolina. 
Many factors enhanced the pertinence of this study, but it 
was undertaken primarily to establish a much needed core 
of knowledge, useful as a basis for intelligent decisions in 
relation to the provision of supervision. 

Although various techniques were utilized, the primary 
device was the questionnaire. Using four distinct ques- 
tionnaires, data were obtained from 173 of the 174 super- 
intendents, 250 of the 294 supervisors, 500 selected prin- 
cipals, and 1000 representative teachers. The accumulated 
data comprise a comprehensive analysis and evaluation of 
existent supervisory services and practices. 

Following the introduction, devoted to the need and scope 
of the study, the Evolution of the Supervisory Concept, from 
early lay inspection to current supervisory theory, was 
presented in Chapter II, The emerging concept of super- 
vision was established as a pragmatic educational leader- 
ship; a new philosophy of realism and a new emphasis upon 
Action Research characterize emerging practice. 

The History of Supervision in North Carolina, consti- 
tuting Chapter III, evidenced the inseparability of the de- 
velopment of supervision and the development of the state’s 
public school system. Despite extensive antecedents and 
foundations, organized supervision emerged only since 
1900. 

The Provision of Supervisory Personnel was discussed 
in Chapter IV. The growth of supervisory services pro- 
vided through the State Department of Public Instruction 
has been steady but limited; restriction has occurred 
through inadequate fiscal provision by the Legislature. In 
contrast, instability and fluctuation have marked local su- 
pervision as legislative action successively encouraged, 
supported, annihilated, reinstituted, and restricted the pro- 
gram. Summarily, too few supervisors have been provided 
on both state and local levels to effectively supervise the 
schools. 

Chapter V was devoted to The Supervisor and Her Func- 
tion. Despite the quantitative limitations imposed, the su- 
pervisory services provided were qualitatively superior. 
The supervisors were well qualified to perform their com- 
plex functions. 

The Role of the Principal in Supervision was discussed 
in Chapters VI and VII. Despite prevalent theory that prin- 
cipals should accept responsibility for supervision, neither 
the nature of the principalship, nor the qualifications of the 
principal, is conducive to the effective performance of 
supervision. 

An Evaluation of Supervisory Practice was presented 























in Chapter VIII. It was concluded that, with the limited 
personnel available, superior practice was more frequently 
the product of personnel than programming. There was 
some evidence that when adequate staffing was achieved, 
the focus of effectiveness centered upon programming. 

The Conclusions, presented in Chapter IX, were that: 

I. The supervisory services of the State Department 
of Public Instruction should be extended. 

II. A long range developmental plan for instructional 
supervision, based on a realistic consideration of need and 
optimal service, should be established. 

III. The present system of allotting supervisors should 
be discarded immediately. 

IV. The supervisory services provided the local admin- 
istrative units should be increased. 

V. Supervisory salaries should be made commensurate 
with the status of the position. 

VI. Uniform provision of transportation should be made 
all supervisors. 

VII. Adequate clerical assistance should be provided the 
supervisors. 

Vill. An informational program, showing the importance 
of supervision to an improved educational system, should 
be created for lay consumption. 

IX. Supervision is an essential educational service to be 
performed by professional personnel; it cannot be dele- 
gated to the principal by default. 

X. The principalship has not yet attained professional 
status in North Carolina; effort should be expended to 
achieve this end. 

XI. Considerable consideration should be given the se- 
lection of principals; possibly the entire process should 
be reviewed and modified. 

XIII. The entire supervisory concept should be submitted 
to extensive study; this should become the immediate con- 
cern of the State Board of Education. 

Microfilm $4.85; Xerox $16.20. 378 pages. 





THE INTERNSHIP FOR PROSPECTIVE SCHOOL 
ADMINISTRATORS: A DETERMINATION 
OF BEST PRACTICES AND PROPOSALS FOR 
PROGRAMS IN NORTH CAROLINA 


(L. C. Card No. Mic 58-5944) 
Frank Billings Greer, Ed.D. 
The University of North Carolina, 1958 
Supervisor: Guy B. Phillips 


The purpose of the study was to determine desirable 
practices and provisions of internship programs in edu- 
cational administration; to determine attitudes and con- 
ditions in North Carolina which would affect the develop- 


- ment of such programs within the state and the acceptance 


of practices and provisions found to be desirable; and to 
make proposals concerning the development of internship 
programs by those colleges and universities within the 
state which offer graduate work in school administration. 
Information concerning desirable internship practices 
and provisions was obtained through a study of literature 
on the internship and of the responses to questionnaires 
returned by twenty-three college and university staff 
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members with a minimum of three years of experience in 
directing internship programs and by twenty-two practicing 
school administrators who have supervised two or more 
interns. Information concerning attitudes and conditions 

in North Carolina was obtained through a questionnaire 
returned by thirty-two selected superintendents of public 
school administrative units in the state and a questionnaire 
returned by representatives of five North Carolina colleges 
and universities which offer graduate programs in educa- 
tional administration. 

Findings were reported and recommendations made 
concerning numerous internship practices and provisions. 
Some of the more general conclusions were as follows: 

1. A large majority of the North Carolina public school 
superintendents questioned believe the internship in edu- 
cational administration to be practicable and worthwhile 
and are interested in considering the acceptance of interns 
by their systems. 

2. The North Carolina superintendents and college 
representatives accept most of the internship practices 
and provisions considered desirable by those experienced 
in the operation of internship programs. 

3. A major problem affecting the possible development 
of internship programs in North Carolina is that of pro- 
viding enough funds to permit internship periods of suffi- 
cient length to make the internship worthwhile. 

4. Although a majority of those experienced in the op- 
eration of the internship are in agreement concerning the 
desirability of many internship practices, no single pattern 
of internship has gained common acceptance. 

Microfilm $3.40; Xerox $11.60. 262 pages. 


FUNCTIONS PERFORMED BY REGISTRARS 
IN DEGREE-GRANTING INSTITUTIONS ACCREDITED 
BY THE NORTH CENTRAL ASSOCIATION 


(L. C. Card No. Mic 58-5613) 


Louis Charles Guenther, Ph.D. 
University of Pittsburgh, 1958 


Supervisor: Dr. J. A. Nietz 


The purpose of this study was to (1) ascertain the func- 
tions actually performed by registrars in degree-granting 
colleges and universities accredited by the North Central 
Association of Colleges and Secondary Schools, and (2) make 
an evaluation of these functions on the basis of criteria 
established by a jury of outstanding registrars and admis- 
sions officers in the field. 

A chapter was included to furnish the reader with gen- 
eral information concerning the registrar with respect to 
his length of service, academic rank, teaching responsi- 
bilities, voting status with the faculty, titles held, number 
of assistants in his office, the time when reports are made 
to the president, committee assignments, and the statisti- 
cal work he performs. 

The normative-survey method of research was em- 
ployed in the study, a method using the questionnaire- 
check list to gather information concerning those functions 
performed by registrars and making use of an evaluation 
form to determine those functions considered by the jury 
as desirable or undesirable functions of registrars. 





An evaluation was made of the 166 functions under 10 
general headings, and these functions were described in 
descending order according to the percentage of 30 jurors 
checking the items as desirable or undesirable functions 
of registrars, and according to the percentage of 271 reg- 
istrars actually performing these functions. 

No attempt was made to ascertain the reasons why the 
functions were or were not performed by the registrars 
reporting. 

The major findings of this study indicate: 

1. Registrars have served on an average of 11.35 years, 
serve on an average of 9.57 committees, employ more part- 
time and full-time women in their offices than part-time 
or full-time men, and compile 26 different types of statis- 
tics in their offices. 

2. More than half (56.4 per cent) of the registrars have 
academic rank, 36.9 per cent have teaching responsibilities, 
89.2 per cent vote with their faculties, 74.1 per cent hold 
the title of “Registrar,” and 59.7 per cent have a definite 
time at which to make reports to the president. 

3. Of the 166 functions in the study, 120 (72.2 per cent) 
were checked by the jury as desirable functions and are 
actually performed by the 271 registrars. 

4. Ninety, or more than half (54.2 per cent) of the 166 
functions were checked by the jury as desirable functions 
of registrars and are performed by more than half of the 
registrars in the following order of frequency: reports, 
duplications, and certification of records, first; academic 
accounting and records, second; registration and enroll- 
ment, third; admissions and advanced standing, fourth; 
graduation, fifth; information service and student contacts, 
sixth; probation, suspension, and scholarship services, 
seventh; bulletins, catalogs, and editorial services, eighth; 
fee assessments and adjustments, ninth; and personnel 
services, tenth. 

0. There were only 30 items (18.0 per cent) of the 166 
functions which were checked by the jury as desirable func- 
tions of registrars, but which are performed by fewer than 
half of the registrars in nine of the 10 categories. 

6. There were only two functions checked by the jury 
as undesirable functions of registrars, but are performed 
by more than half of the registrars. 

7. There were 29 functions (17.4 per cent) of the 166 
functions which were checked by the jury as undesirable 
functions of registrars and are performed by fewer than 
half of the 271 registrars in seven of the 10 categories. 

8. Fifteen, fewer than one-tenth (9.0 per cent), of the 
166 functions did not receive the approval of the jurors as 
desirable or undesirable functions of registrars, and are 
performed by fewer than half of the 271 registrars partici- 
pating in the study. 
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AN ANALYSIS OF FORMAL IN-SERVICE TRAINING 
PROGRAMS FOR BEGINNING STENOGRAPHERS 
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Alice Marjorie Harrison, Ph.D. 
The Ohio State University, 1958 


It was the purpose of this study to make an analysis of 
the courses of, formal in-service training programs for 
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beginning stenographers on the bases of their content, 
objectives, and methods used; and to study the qualifica- 
tions of trainees and instructors. 


Procedures 

Check sheets were mailed to 941 companies in an at- 
tempt to determine which companies had formal in-service 
training programs. Almost three-fourths (74.49 per cent) 
of the companies responded but only 66 (7 per cent) 
indicated that formal in-service training programs for 
beginning stenographers were in operation. Of these 66 
companies, 97 expressed a willingness to participate in 
the study. 

Questionnaires were mailed to each of the 57 compa- 
nies. The office, personnel, or training manager of each 
company provided company data as well as specific in- 
formation about the in-service training program for begin- 
ning stenographers: the reason or reasons for initiating 
and maintaining the program; the methods used in the se- 
lection of training program courses, course content, train- 
ees, and instructors; evaluations and expenses of training 
programs; responsibilities for training beginning stenog- 
raphers, and similar items. Instructors completed ques- 
tionnaires relating to the educational background and work 
experience of the training program instructors; to the 
training program courses, their length, size of the classes, 
their objectives, content and standards, and methods and 
materials used; and to trainee evaluation. The trainee 
educational background and previous work experience were 
provided by the training program traniees. Thirty-six 
(63 per cent) of the 57 companies who were sent question- 
naires completed and returned the three sets. 





Conclusions 

Several conclusions were drawn from the findings of 
this study of the formal in-service training programs for 
beginning stenographers. 

1. Businessmen are concerned about the inadequacies 
of beginning stenographers. 

2. In-service training programs for beginning stenog- 
raphers are found more frequently in companies employing 
a large number of office workers. 

3. A gap exists between high school business depart- 
ment standards and business employment standards for 
beginning stenographers. : 

4. The formal in-service training programs for begin- 
ning stenographers are evaluated periodically. 

o. Trainees for the in-service training programs for 
beginning stenographers are selected on the basis of grad- 
uation from a high school business program, test results, 
and/or a company policy requiring all new stenographic 
employees to enroll in the program. 

6. The development of skills and an understanding of 
the related knowledges in typewriting, shorthand, and short- 
hand transcriptionare the responsibility of the high school. 

7. Trainees are evaluated in typewriting and shorthand 
and transcription classes by the majority of the in-service 
training programs conducting classes in these areas. 

8. Training program instructors have the benefit of 
information, not available to high school teachers, relative 
to specific duties of and company standards for beginning 
stenographers, to materials and forms used on the job, to 
the supervisor’s evaluation of the trainees, to periodical 
evaluations of the training program, and to follow-ups of 
the trainees. Microfilm $4.20; Xerox $14.00. 325 pages. 
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The Problem 

The purpose of this study was to examine the factors 
involved in the establishment and development of merit 
rating programs in public school systems; to determine 
the present status of merit rating policies and practices in 
the field of education. | 





The Scope 

This study was limited to an investigation and analysis 
of literature pertaining to merit rating programs and to an 
analysis of information from check list and policy state- 
ments furnished by cooperating school systems. The co- 
operating school systems were ascertained through cor- 
respondence. The original contacts with public school 
systems totaled 871i of which 789 replied. Of the responding 
systems forty-two termed their salary programs merit; 
however only twenty-three were so determined after study 
of the programs. 





Conclusions 

1. Merit rating has not been completely successful in 
either industry or education. 

2. Programs which succeed in school systems were 
those which involved all personnel within the system. 

3. The ratings of programs which appeared to be most 
satisfactory required evidence to support the judgment of 
the rater. 

4. The successful programs seemed to be those which 
considered the many variables in teaching and did not set 
up a program to last indefinitely without revision. 

5. The argument that merit rating determines the worth 
of contributions made by teachers did not hold up under the 
light of research evidence. 

6. Merit rating is costly and time consuming. 

7. Evidence did not indicate that merit rating tended to 
set back teacher evaluation; neither did it indicate that 
evaluations and salaries moved forward. 

8. School systems have not given sufficient concern in 
merit rating programs to the development of purposes, 
qualifications, interest of raters, and conferences with 
ratees concerning the evaluations made. 

9. Teacher effectiveness is usually measured by 
evaluation of personal characteristics, social relations, 
work habits, instructional ability, non-instructional serv- 
ices to schools, professional qualifications and pupil 
results. 

10. The practice of requiring evidence to support rater’s 
judgments appears to be increasingly important in merit 
programs. 

11. Findings indicated that school systems utilizing 
merit rating did not use scientific procedures in develop- 
ing or implementing the programs. 

12. There was little evidence of revisions or plans of 
evaluation for program revision. 
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Recommendations 

The following recommended procedures might be used 
as guide lines for program development: 

1. Teachers, principals, supervisors, superintendents 
and school board members should be involved in prelimi- 
nary research and development of a merit rating program. 

2. Specific program purposes should be determined. 

3. Agreement should be made concerning what consti- 
tutes teaching merit, based upon observability, universality 
and distinguishability. 

4. A type of instrument should be determined and if 
weights are to be used, decision should be made as to the 
amount and type. 

0. The frequency and time of ratings must be deter- 
mined. 

6. Sufficient time and money must be allocated to cover 
cost of the program. 

7. Persons with ability and willingness to rate should 
be determined. 

8. A program to insure rater ability and reduce rater 
variation should be established. 

9. A procedure to inform ratees of ratings should be 
established. 

10. The program should be an experimental one with all 
plans being tentative and subject to change after a trial run. 
11. The results of ratings should be used with other 
personnel data for award of meritorious salary increment. 

12. All personnel should have appellate rights. 

13. Provisions should be established for continuous eval- 
uation and revision of the established program. 

14. The results of final ratings should be suitable for 
and used for other personnel practices in addition to salary 
purposes. Microfilm $2.00; Xerox $7.00. 150 pages. 
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THE PURPOSE AND PROCEDURE OF THE STUDY 


The purposes of this study were to establish definite 
principles of time-use, and to establish a list of duties and 
responsibilities which would provide educational leader- 
ship.. The study included an examination of the literature 
concerning the development of the position of the elemen- 
tary school principal, and to determine prevailing practices 
with regard to the distribution of time by elementary school 
principals. A check-list type questionnaire of duties and 
responsibilities, pertinent to the position of the elementary 
principal, was submitted to a jury of thirteen, and to 259 
elementary school principals recommended by state school 
officers encompassed by the North Central Association 
states. Interviews were held with fifteen elementary school 
principals in South Dakota, Iowa, Illinois, and Nebraska. 
The responses to the questionnaire were tabulated and pre- 
sented in the study. 





THE CONCLUSIONS OF THIS STUDY 


The conclusions of this study are too numerous to be 
quoted here. However, it may be said that tabulation of the 
questionnaire and interview data revealed that little agree- 
ment existed among jury members, selected elementary 
principals, and interviewees with regard to definite con- 
trol procedures for handling the listed duties and respon- 
sibilities. 


RECOMMENDATIONS GROWING OUT OF THE STUDY 


1. Functions and duties of the elementary school prin- 
cipal need to be well defined and delimited. 

2. Principals should utilize their staff members and 
secretarial assistants to a greater degree than at the 
present time. 

3. A principal’s work load and the distribution of his 
time need to be studied carefully in each local situation if 
he is to have the opportunity to discharge the leadership 
functions which a superintendent and the community will, 
expect of him. 

4. It is necessary that elementary principals have a 
thorough understanding of elementary school subjects and 
of administrative processes in order to fulfill their obli- 
gations to the community and to the individual child. Fur- 
thermore, they need a definite program which will provide 
a balanced concept of the totality of their duties and re- 
sponsibilities. 

9. Principals should delegate, either partially or com- 
pletely, more of the duties and responsibilities to those 
individuals willing and able to assume them. 

6. Superintendents and/or boards of education should 
develop jointly with elementary principals administrative 
policies in written form to serve as guides. 

7. Each principal should establish a work schedule for 
himself in terms of percentage of time he would allocate 
to each activity. The schedule might well vary to fit the 
individual situations. 

8. An objective analysis of this work schedule should 
be continuous in nature. 

Microfilm $2.75; Xerox $9.60. 212 pages. 
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It is the purpose of this study to examine selected phases 
of the school district consolidation program in South Caro- 
lina as carried out under legislation enacted in 1951, and 
to determine when possible the results of the consolida- 
tions. The study is limited to the period from July 1, 1951, 
through June 30, 1954, and is further limited to considera- 
tion of the following topics: (1) the size of districts and 
size of schools, (2) personnel, (3) administration of schools, 
and (4) school finances. 
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The consolidation program in South Carolina during 
the period of study reduced the number of school districts 
from 1,220 to 102, and thus produced larger districts with 
pupil populations more in line with recommended standards. 
However, when Negro and white school population is con- 
sidered separately, there still exist many small districts. 
Consolidation also eliminated many small one-, two-, and 
three-teacher schools and resulted in larger schools at 
both the elementary and high school levels. There still 
remain, however, many schools with less than one teacher 
for each grade taught. 

The size of classes and teaching loads in South Carolina 
have changed only slightly since reorganization of districts. 
There are some indications that the small classes of less 
than 21 pupils have been reduced and some average teach- 
ing loads for Negroes have been reduced. The class size 
and teaching loads in the reorganized districts are gener- 
ally in line with national averages and with recommenda- 
tions for class size and teacher loads. 

During the period of this study the median age of South 
Carolina teachers increased from 41 to 42.8 years, with 
Slightly less than one out of seven of the teachers men. 
There was a noticeably higher percentage of Negro men 
teachers than white men teachers. There were advances 
in teacher qualification in all areas of certification, with 
the greatest gains being shown by the Negroes. Teachers’ 
salaries have increased, but in comparison with increases 
in other states the gains are small. 

The Educational Finance Commission, created by the 
South Carolina legislature as an agency separate from the 
State Department of Education in 1951, has spearheaded the 
district reorganization and the furnishing of needed school 
buildings and a system of pupil transportation. Very little 
change has taken place in the State Department of Education 
in the period under study, but some changes have occurred 
in the manner of selecting local and district boards of edu- 
cation. District administrative and supervisory personnel 
have shown small increases. 

During the school year, 1950-1951, state and local ex- 
penditures for the operation of schools were about equal, 
but by 1954, 75.2 per cent of the funds came from the state 
and only 20.93 per cent from local units. This increase 
was largely due to increased state expenditures for capital 
outlays. There are wide differences among the districts 
in current expenditures per pupil in average daily attend- 
ance, though this gap has been narrowed in the years under 
consideration. There is some evidence that the larger 
consolidated schools are now operating more efficiently 
and doing a better job than were the smaller schools before 
consolidation. Over one hundred million dollars in capital 
outlay funds were expended from 1951 to 1954, with more 
than 60 per cent of this amount being used to build Negro 
school facilities. 

A final chapter summarizes the findings and attempts 
to evaluate phases of the program in the light of accepted 
good practice and methods as carried out in other states 
and as recommended in the literature on the subject. Rec- 
ommendations for program revisions are made when such 
revisions seem desirable and suggestions made for con- 
tinuation study. 
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The purpose of this study was to determine the attitudes 
of school administrators towards the operational proce- 
dures of surveys in the areas of collecting and organizing 
data, reporting survey information, and the follow-up ac- 
tivities of a survey. Twelve chief administrators who were 
in the school systems at the time of the survey participated 
in this study. The surveys were of a comprehensive nature 
and had been completed since 1950. The research inter- 
view technique was used with a questionnaire which was 
prepared from an analysis of previously published reports. 
The attitudes of administrators were grouped according 
to their indicated rating on the code. There were combined 
into like groupings and tables were constructed to present 
the frequency and per cent of administrators’ responses. 

The following are the principal findings. School offi- 
cials were emphatic in agreeing that the survey report did 
inform them of the most logical manner to proceed for 
acquisition of new buildings. Administrators were very 
well satisfied with survey information was obtained from 
reliable sources. General satisfaction was found with the 
manner in which survey recommendations advised what 
was needed and the most appropriate way for meeting those 
needs. The oral presentation of the survey report was 
considered an enlightening experience for the community 
and one in which their vital educational problems were 
treated in a very informative manner. Written survey re- 
ports were considered to be well organized and written. 
The public has accepted these as an important and worth- 
while contribution to their educational program. The sur- 
vey report was studied intensively by the chief adminis- 
trators and they continually refer to the report as a guide 
for action. Administrators desire a continuous type of 
consultant service to aid their schools in carrying out sur- 
vey recommendations. 

The following are the major conclusions. Survey re- 
ports have served to stimulate the public to positive think- 
ing concerning their schools. The financial analysis, 
building evaluations, and enrollment information have been 
well reported and the procedures for gathering these data 
have been quite adequate. According to administrators, 
more time should be spent in classroom observations. 
Graduate students can well serve as field workers during 
the conduct of the survey, but the analysis of the data and 
the preparation of the report should be the responsibility 
of the professional consultants. A significant value of a 
school survey lies in its ability to evaluate and report 
information that would require one administrator many 
years to compile. Surveys have also provided excellent 
motivation and stimulation for teachers and have furnished 
a climate for increased understanding of mutual problems. 
Every effort should be exerted to present a public report 
of the survey findings. 

Suggestions for improving survey procedures were 
made. The following are the major suggestions. A pre- 
survey workshop should be organized to discuss local 
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problems. Staff visits to the schools should be made at 
intervals rather than on consecutive days. The composi- 
tion of the survey staff should contain a combination of 
graduate students and professional consultants in proper 
perspective. The preparation of an illustrated digest of 
the report would increase lay understanding. The Office 
of Field Services should distribute survey information to 
the schools. The original contract should contain provi- 
sions for a continuing type of consultant service between 
the University and the school. 
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The purpose of this field study is to determine if power 
is a meaningful concept for discussing the interpersonal 
relationship between the departmental chairman and the 
professor in higher education. Power is defined as the 
“potential ability of the chairman to influence the behavior 
of the professor within the area of the chairman’s admin- 
istrative functions.” To investigate the problem, a ques- 
tionnaire survey was conducted among 47 departmental 
chairmen (or heads) and 115 departmental professors 
within four institutions of higher education. The instrument 
measured: (1) the chairman’s perceptions of the amounts 
of power he has to perform his administrative functions; 
(2) the chairman’s preferences for power to perform his 
functions; (3) the professor’s perceptions of the chairman’s 
power; and (4) the professor’s preferences for the chair- 
man’s power. In addition, the chairman’s questionnaire 
provided data on the chairman’s concepts of administrative 
leadership. 

The analyses of the data were guided by three questions: 
{1) What is the administrative role of the chairman interms 
of the amounts of power he has or should have to perform 
his functions?; (2) What is the relationship between the 
chairman’s perceptions of and preferences for power and 
his concepts of administrative leadership?; and (3) What 
is the relationship between the chairman and professor’s 
perceptions of power and their preferences for power? 

In relation to question one, no significant differences 
were found between the chairmen and professors’ percep- 
tions of the chairman’s power. Therefore, the amounts of 
power that were mutually sanctioned for the chairman’s 
functions were: High Power--Reporting and Budgeting; 
Medium Power--Organizing, Coordinating, Directing and 
Staffing; and Low Power--Planning. Whereas nosignificant 
differences were found between the chairmen’s perceptions 
of and preferences for power, the professors preferred, at 
a significant level of confidence, that the chairmen have 


less power for planning, organizing, directing and reporting. 


Findings relating to the second question included that 
fact that the amount of power that the chairman perceives 
himself to have for the planning function is the only function 
in his role which is significantly related to his leadership 
style. The chairman who perceives that he has high power 





for planning tends to be more impersonal in his leadership; 
the chairman who perceives low power for planning tends 
to be more personal. The significant difference in the 
leadership of the chairman who perceives high power for 
planning and the chairman who perceives low power is his 
concept of his relationship to the professor. The former 
chairman avoids interpersonal relationship with the pro- 
fessor while the latter chairman fosters such relationships. 

The results in the third area showed that there is a 
Significant difference between the preferences of chairmen 
inthe larger institutions included inthe study who preferred 
less power for planning, organizing, and directing and the 
chairmen in the smaller institutions who preferred equal 
or more power for these functions. Also, a significant 
relationship was found between the professor’s perceptions 
of the chairman’s power and his preferences for his power. 
When the professor perceives that the chairman has much 
more power than is sanctioned for a function, he prefers 
that the chairman have less power; when he perceives that 
the chairman has much less power than is sanctioned, he 
prefers that he have more power. 

From these findings, inferences were made about the 
characteristics of high and low tension levels within a 
department which affect the nature and the quality of the 
chairman-professor interpersonal relationship. These 
statements are intended to provide some practical appli- 
cations of the study to the administration of higher educa- 
tion and to establish some theoretical guideposts for fur- 
ther research in this area. 
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The purpose of this study was to determine the status 
of merit evaluation as used for salary purposes in the pub- 
lic schools of the United States. Specifically, the study 
sought information about the following: (1) the extent and 
use of merit evaluation, (2) common factors or criteria 
used in evaluation programs, (3) the source of initiation 
and development of the merit programs reported, (4) how 
evaluation instruments were applied to determine salary, 
and (5) superintendent opinion as to the advantages, dis- 
advantages, methods used, and the success of their merit 
evaluation plans. 

The data were collected from 686 school districts listed 
by the National Education Association as districts which 
had indicated the use of merit principles in their salary 
schedules. The 686 school districts were surveyed by 
means of a questionnaire. Of these districts, 578 or 84 
per cent replied by returning a questionnaire. 

For the purposes of this study, two criteria were de- 
veloped to classify districts as merit pay districts or non- 
merit pay districts. These criteria were: (1) salary in- 
crements, decrements or increment refusals had to be 
based on factors in addition to or other than amount of 
training and length of experience, and (2) adopted policies 
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concerning increments, decrements, and increment refus- 
als must actually have been in use. By analysis of the 

returned questionnaires, it was found that about 20 per cent 
of the districts surveyed incorporated merit principles in 

their salary schedules. 

Of the teachers employed by these 140 districts, about 
one-third were reported to have had their salaries either 
in part of wholly determined by merit principles. 

Many districts were attempting to quantify the evalua- 
tion program with the use of rating devices. Sixty-five per 
cent reported their use. 

Most programs have been initiated by administrators 
and school boards. A cooperative effort was indicated in the 
development of the programs between the administrators. 

The general opinion of the administrators was that there 
are more advantages than disadvantages in merit pay pro- 
grams, and they are also of the opinion that merit evalua- 
tion was a success in their districts. 

Forty-six per cent of the administrators said the merit 
programs were well accepted by the majority of their teach- 
ers, 28 per cent said they were fairly well accepted, and 
9 per cent said merit evaluation was poorly accepted by 
the majority of the teachers. 

Based on the present study, it is recommended that 
school districts should: 


1. Work toward the development of a basic philosophy 
which can enjoy wide acceptance of the teachers and 
administrators. This will resolve differences of 
values and cause more uniformity of evaluation. 


. Use a cumulative folder for each teacher where all 
concerned, including the teacher, can file informa- 
tion of evidence of competence. 


. Use a self-evaluation process which will allow the 
teachers being evaluated to become active partici- 
pants. 


. Involve the teachers in developing the evaluation 
plan. 


. Use a teacher-evaluator conference as a part of the 
evaluation process. 


. Develop written descriptions and policies of the 


merit evaluation program to insure clarity and un- 
derstanding. 


Let the teachers know the results of their evaluation 
and have them sign the evaluation or suitable form 
to signify that they have been made aware of the 
results. Microfilm $2.00; Xerox $5.80. 119 pages. 
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The problem in the study was to identify certain psy- 
chological tests, or parts thereof, which would differentiate 


among practicing school administrators with regard to 
effectiveness and ineffectiveness by using a field rating on 
the University of Tennessee Rating Guide, Characteristics 
of School Administrators as the criterion. It was hypothe- 
sized that certain psychological tests, or parts thereof, 
could be identified which would differentiate among a se- 
lected group of practicing school administrators, with re- 
gard to effectiveness and ineffectiveness, by using a field 
rating on the University of Tennessee Rating Guide, Char- 
acteristics of School Administrators as the criterion. It 
was assumed that the criterion was a valid and reliable 
instrument for determining the behavioral characteristics 
of school administrators. It was felt that this assumption 
was justified in light of the research findings relating to 
the validity and reliability of the University of Tennessee 
Rating Guide, Characteristics of School Administrators. 
In conducting the study, thirty-five practicing school 
administrators were selected, administered the selected 
psychological test battery, visited on the job by members 
of the research staff of the Department of Educational Ad- 
ministration and Supervision of the University of Tennes- 
see, and assigned a rating on the University of Tennessee 
Rating Guide, Characteristics of School Administrators. 
The psychological test battery, selected on the basis of 
other research findings, included the following instruments; 


Allport-Vernon-Lindzey Study of Values 

Cooperative English Test (Mechanics and Effectiveness 
of Expression) 

Edwards Personal Preference Schedule 

Miller Analogies Test 

Minnesota Teacher Attitude Inventory | 

Thurstone Temperament Schedule 

Watson-Glaser Critical Thinking Appraisal 























The above listed tests revealed a total of thirty-three 
scores. 

After consideration of the available statistical tech- 
niques that could be used in determining the relationships 
between the test scores and the field ratings on the Uni- 
versity of Tennessee Rating Guide, Characteristics of 
School Administrators it was decided to use a combination 
of two techniques: the Kruskal-Wallis one-way analysis 
of variance test, and the Mann-Whitney U test. 

Through the use of the forementioned statistical tech- 
niques, it was found that at the .05 level of confidence, 
there were twenty instances out of 231 possibilities where 
there was a significant relationship between psychological 
test scores and the criterion measure. There were no 
significant relationships between the psychological test 
scores and the criterion at the .01 level of confidence. 

Based on the results of the study, it was concluded that 
of the selected tests utilized in the study, the Thurstone 
Temperament Schedule and the Edwards Personal Prefer- 








ence Schedule were the most promising instruments for 








differentiating among individuals on those aspects of oper- 
ational behavior measured by the University of Tennessee 
Rating Guide, Characteristics of School Administrators. 
Furthermore, the general conclusion was reached that the 
hypothesis, which gave direction to the study, had not been 
substantiated to a very high degree. 
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Purpose of the Study. The purpose of this study was to 
explore the feelings of teachers toward their working con- 
ditions in their particular schools. The feeling toward 
work and its satisfactions and dissatisfactions is often 
referred to as the concept of “morale.” This inquiry at- 
tempted to: (1) measure the overall level of satisfaction 
or dissatisfaction with the conditions of work found in dif- 
ferent schools, (2) and to find what factors in a school 
situation might be associated with satisfaction or dissatis- 
faction of a teacher with his work. 

It attempted to explore too the many phases of teachers’ 
backgrounds in order to find relationships between vari- 
ables such as: age, years of teaching experience, marital 
status, etc. which might be associated with stated high or 
low morale. 





Procedure: The level of morale was measured as an index, 
or composite reaction of the teacher to sixteen general 
questions which were included on an extensive question- 
naire administered to three hundred and three public school 
teachers in the central New York area. The morale index 
was found by adding the weighted responses to the questions 
which pertained to sixteen general areas investigated inthe 
study. Scores ranged from a low of 34 to a high of 96 ona 
scale of 105 points. Seventy-seven teachers in the lowest 
quartile were then compared with the same number of teach- 
ers in the highest quartile of the population surveyed. Over 
ninety-nine per cent of the teachers in the schools surveyed 
returned the anonymous questionnaires. 





Results. None of the schools surveyed could clearly be 
Classified as a high or low morale unit. Teachers’ morale 
indexes varied in every school quite widely. When inde- 
pendent judges were used to estimate high and low morale 
schools, they were found to be in error in two out of three 
cases which had been judged to be “low morale” schools. 
Over ninety per cent of the teachers surveyed estimated 
their satisfaction with teaching as one gradation higher 
than that of their co-workers. The area of investigation 
which showed the most consistent relationship with the 
overall level of morale was the way in which the teacher 
felt about his superior or administrator. Other considera- 
tions of the work situation such as: salary, extra duties, 
and the size of the class did not appear as important. 

When the high and low morale groups were compared, 

a global or halo effect seemed to be prevalent. Highmorale 
teachers thought that their superiors were fair, reasonable, 
understanding and friendly; whereas low morale teachers 
felt their bosses were unfair, unsympathetic, unreasonable, 
and not reliable. 

The differences between responses of high and low mo- 
rale teachers toward other personal relationships were 
equally marked. High morale teachers estimated their 
co-workers to be cooperative and well disposed toward 
each other. Low morale teachers were less positive about 
these relationships. In general low morale teachers re- 
ported consistently poorer relations with their supervi- 
sors, fellow teachers, pupils, and community associates. 








Many of the factors investigated showed no significant 
differences between high and low morale groups. For ex- 
ample, the sex of the supervisor, number of faculty meet- 
ings held per month, class size, number of extra teaching 
duties and the salary were not significantly different. 

Happier teachers did have more free time away from 
the children each day, were supervised more often and had 
more democratic relations with their supervisors in re- 
gard to scheduling, being rated, and participating in faculty 
meetings. 

In terms of background factors, teachers in the high 
morale group were more apt to be over thirty-five years 
old, home owners, and active church members. 
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SCHOOL ADMINISTRATORS’ RESPONSES 
TO PRESSURE GROUP PROBLEMS 


(L. C. Card No. Mic 58-7297) 


Gerard Francis O’Malley, Ed.D. 
The Pennsylvania State University, 1958 


Statement of the Problem 

This is a study to discover how superintendents through- 
out Pennsylvania deal with certain selected pressure group 
problems. It attempts to answer the following questions: 








1. Do the results of the test indicate a pattern of be- 
havior which reflects the kind of thinking used by 
the superintendents in solving the problem? 


. Do superintendents, who are considered by their 
peers as most effective in handling pressure group 
problems, react to these problems in the same man- 
ner as other superintendents ? 


. Do superintendents of second or third class school 
districts solve these types of problems in the same 
manner? 


. Do years of experience as a superintendent, or years 
of experience in the same administrative position 
tend to have a relationship to the determination of 
the proper procedures to follow in handling a pres- 
sure situation? 


Method | 

A situation type test was used. It contained descriptions 
of eight pressure situations experienced by various admin- 
istrators throughout the school districts of Pennsylvania. 
Five possible solutions were listed below each situation. 
These solutions were numbered by the superintendents 
one to five, from best to worst. 

A Criterion Group of five superintendents elected by 
their peers as being the most effective in handling pres- 
sure situations was established. The other superintend- 
ents were divided into three groups: Second Class School 
Districts, Large Third Class School Districts, and Small 
Third Class School Districts. A total of sixty superintend- 
ents participated in the study. The means were found for 
the five responses in each of the eight situations. Standard 
deviations and the t test of significance of difference be- 
tween the mean scores were calculated by comparing the 
responses in each group with the responses in every other 
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group. Chi Square was used to determine the reliability of 
the responses to each situation. 

Finally, all of the situations and solutions were gathered 
together for an analysis to discover the priorities in the 
thinking used by the superintendents in solving the test sit- 
uations. These results were developed into a group of prin- 
ciples and evaluated by several school administrators. 


Conclusions 





1. The results indicated that superintendents follow a 
certain pattern of behavior. This method of action 
does not occur by chance, but it is impossible to 
distinguish the way one group of superintendents 
react to a situation as opposed to another group of 

- superintendents. 


. The results seem to indicate that superintendents 
who are considered most effective in handling pres- 
sure group problems react to them in the same man- 
ner as other superintendents. 


. There appears to be no difference in the way second 
and third class school district superintendents handle 
these types of problems. 


. Since the responses of the Criterion Group did not 
show any significant differences when compared with 
the other groups, the proper procedure for handling 
pressure situations cannot be assumed. 


. Total years of experience does not seem to be a 
significant factor in the responses to the items. 


. Years of experience in the same administrative po- 
sition appears to be a significant factor in the re- 
sponses to some of the items in the test, but it is 
doubtful if these differences are meaningful. 


. By analyzing the responses made by the superin- 
tendents, it is possible to derive certain principles 
which may be used by superintendents in guiding 
them through pressure situations. 


. Since it appears that these principles have practical 
value, they might make a contribution toward the 
improvement of an educational program in the prep- 
aration of school administrators. 
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AN ANALYSIS OF RELATIONSHIPS BETWEEN 
ENROLLMENTS AND FEES IN PUBLIC 
SCHOOL ADULT EDUCATION 
CLASSES IN THE STATE OF WASHINGTON 


(L. C. Card No. Mic 58-7318) 


Alfred McKenzie Philips, Ed.D. 
State College of Washington, 1958 


This study presents evidence regarding the relationship 
_ Of fees and enrollments in public school adult education 
programs of the state of Washington and analyzes the im- 
plications of that evidence for state and local adult educa- 
tion finance policy. 

A, preliminary study was conducted to locate specific 
classes which would be suitable for analysis. These were 





chosen on the basis of the consistency with which they were 
offered throughout the state over a period of ten years and 
included Accounting, Shorthand, Typing, Industrial Arts, 
Driver Education, First Aid, Art, English, and Foreign 
Language classes. A combination class of Accounting, 
Shorthand, and Typing was offered 1945 to 1948, and this 
class was also included. Following this study, one type of 
adult class was chosen for a preliminary analysis. This 
was done to explore the possibility that there might be a 
relationship between individual student fees and class en- 
rollments. Three non-consecutive years were chosen, 
1950-51, 1952-53, and 1954-55, to provide a broad time- 
span, in a period when public school adult education classes 
were plentiful. Every class of that type in the state for 
these years, reported for state apportionment, was included 
in the analysis. The computed correlations between en- 
rollments and fees were: 1950-51, -.180; 1952-53, -.110; 
and 1954-55, .503. The percentage-change in enrollments 
and fees between the yearly periods, based upon the total 
enrollments and mean individual fees was also computed 
to indicate year-to-year variation. From 1950-51 to 1952- 
53, enrollments decreased 9.85 per cent while fees in- 
creased 46.2 per cent, but from 1952-53 to 1954-55 enroll- 
ments increased .60 per cent and fees decreased 6.52 per 
cent. These figures seemed to indicate a relationship be- 
tween fees and enrollments, so investigation was carried 
out with the other types of adult classes previously se- 
lected. The analysis was also extended to cover a ten- 
year period from 1945-46 to 1955-56. 

The results of the over-all analysis showed a maximum 
mean correlation of .460 for Accounting, Shorthand, and 
Typing Combination, and a minimum mean correlation of 
.002 for Foreign Language. Percentage-change variations 
in fees and enrollments were computed for each class. and 
little or no consistency was found in the year-to-year vari- 
ations. This lack of consistency in percentage variation 
of fees and enrollments, coupled with the low fee-enroll- 
ment correlations strengthens the contention that, within 
a specific fee-range, the size of the fee has little to do 
with enrollment. In the recording of fees and enrollments, 
care was exercised to group the enrollment and fee data 
in specific fee intervals. This technique made possible 
the determination of definite fee limits, above which fewer 
classes materialize with a consequent decline of total 
enrollment. 

It was found that among the people who participated in 
the classes analyzed, over the period of time studied, fees 
apparently play a small role in their participation. How- 
ever a definite decline in classes which materialize was 
noted after a fee of $7.50 was reached. This was true in 
all of the classes studied with the exception of Driver Edu- 
cation where a $20.00 upper limit was noted as the point 
where the class-materialization decline began. 

The primary implication of the findings for state and 
local policy are that if state or local public support, or 
both, were reduced, and if fees were raised above $7.50, 
enrollments in most adult education courses now offered 
could be expected to decline. This appears to mean that 
if adult education services are to be maintained or extended 
in the public schools, continued public support on both state 


~~ and local levels is desirable. 
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THE STATUS OF THE ELEMENTARY 
PRINCIPALSHIP IN THE HOUSTON AREA 


(L. C. Card No. Mic 58-2653) 


John Thomas Rascoe, Ed.D. 
University of Houston, 1958 


This investigation was concerned with establishing cer- 
tain general, personal, and professional characteristics 
of the white and Negro elementary principalships within a 
radius of one hundred miles of Houston, Texas. The fac- 
tors included were: (1) range of grades administered, 

(2) size of faculty, (3) school enrollment, (4) economic 
level of the community, (5) proportion of teaching to non- 
teaching principals, (6) sex and age of the principal, (7) mi- 
gration of the principals, (8) college training acquired by 
the principals, (9) economic factors of the principalship, 
and (10) some administrative practices. 

Procedures. This study included all the white and Negro 
public supported elementary schools within one hundred 
miles of Houston, Texas. These schools were identified 
from listings in the Public School Directory, 1954-55. 
Questionnaires were sent to 418 white elementary schools 
and 156 Negro elementary schools. Replies were received 
from 178, or 42.5%, of the white elementary schools and 
24, or 15.3%, of the Negro elementary schools. 

Data were machine processed and presented in theform 
of numerous tables and accompanying narrative commentary. 

Conclusions. Major conclusions arrived at in this study 
include: 

1. Teaching principalships tend to be found in schools 
of smaller enrollment and in communities of poor annual 
family income. 

2. The University of Houston and Sam Houston State 
Teachers College hold predominant leadership in the col- 
lege preparation of elementary principals in the Houston 
area. 

3. The elementary principal is satisfied, stable, and 
secure in his position. 

4. The decisions of the elementary principals are qual- 
ified by a median background of five years of college train- 
ing, twelve years of professional experience, and middle- 
age maturity. 

5. The elementary principal’s salary has been adequate 
for achieving most of his ambitions. 

6. The most frequent ambition discontinued because of 
inadequate salary has been further study. 

7. Many elementary principals are not well oriented 
regarding the formula upon which their salary schedule is 
based. 

8. A majority of the elementary principals are em- 
ployed on a basis of eleven or twelve months. 

9. Better salaries have been the most frequent reason 
for principals leaving previous positions. | 

10. The elementary principalship is seldom held by a 
person who holds a doctorate degree. 

11. The principal did not major in the field of education 
until reaching the graduate level. 

12. Workshops, summer school, in-service programs 
and state education conventions are accepted practices of 
maintaining professional growth. 

13. The principal holds no job other than the elementary 
principalship. 

14. Males account for a small minority in the elemen- 
tary school faculty and a large majority in the elementary 
principalship. 














15. There is a slight tendencv for principals of higher 
age groups to administer schools of larger enrollment. 
Principals less than thirty years of age are infrequent. 

16. Kindergartens tend to be found in a majority of 
schools in communities of well-to-do income. 

17. There does not appear to be a tendency to encourage 
participation in inter-scholastic competition, organization 
of student councils or newspapers. 

18. More secretarial and nursing assistance is needed 
in order that the principal may be relieved of miscellane- 
ous duties and afforded more time insupervising the school 
program. Microfilm $2.15; Xerox $7.60. 163 pages. 


THE EXTENDED SCHOOL YEAR PROGRAM 
| (L. C. Card No. Mic 58-3780) 


Robert Henry Reifschneider, Ed.D. 
The University of Nebraska Teachers College, 1958 


Advisers: Dr. Merle A, Stoneman, Ph.D. and 
Dr. Rosalie W. Farley, Ph.D. 


THE PURPOSE AND PROCEDURE OF THIS STUDY 


The purpose of this study has been to indicate practices 
undertaken by school systems involved in the extended 
school year program, to record the attitudes of school of- 
ficials directly associated with the extended school year 
program, to aid administrators in planning and developing 
an extended school year program, and to indicate areas of 
activities that are commonly successful in selected schools 
that currently operate extended school year programs. 

Information for the study was gathered through a thor- 
ough review of the literature and by personal interviews 
with administrators of five selected public schools that 
are currently operating extended school year programs 
--Lubbock, Texas; Beaumont, Texas; Rochester, Minne- 
sota; Lexington, Kentucky; and Glencoe, Illinois. The 
interviews were primarily concerned with five phases of 
the extended school year program; 1. the pupils; 2. the 
curriculum; 3. the teaching staff; 4. finance; and, 5. the 
community. : 


THE CONCLUSIONS OF THE STUDY 


. There is a need to offer constructive activities for 
children during the summer vacation months. 


. The three summer months provide opportunities to 
extend additional educational services to children. 


. The extended school year program provides opportuni- 
ties for teachers to make constructive contributions to 
the community beyond the regular nine-month school 
term. 


. The extended school year program offers opportunities 
for the undertaking of certain activities that are espe- 
cially suitable for the summer months. 


. It appears that the success of the extended school 
year program rests upon the voluntary attendance 
of children and the informality of the classroom pro- 
cedures. 
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. There is a tendency for an increasing number of public 


school districts to assume the financial responsibility 
of the extended school year program. 


. The emphasis on the extended school year program is 


shifting toan enrichment program in place of accelera- 
tion, recreational or remedial programs. 


. The participation of children and teachers in the ex- 


tended school year program is increasing steadily in 
the schools observed. 


. The academic students with high or high-average abili- 


ties make up the largest percentage of the participat- 
ing children at the present time. 


. The activities included in the extended school year 


program often duplicate the activities of the regular 
school year. 


. The extended school year program provides for the 


increase of a more effective in-service education pro- 
gram. 


. In school systems observed, the implementation of the 


extended school year program made little difference 
in teacher tenure. | 


. According to persons contacted in cities employing the 


extended school year program, parents willingly coop- 
erate with the program. 


. Formal evaluations of the existing programs consid- 


ered in the study are not in evidence. 


RECOMMENDATIONS GROWING OUT OF THE STUDY 


 § 


Boards of Education in public schools should utilize 
the physical plants and teaching staff during the three 
months of the summer vacation to increase the edu- 
cational opportunities which are to be provided. 


. School districts should consider the extended school 


year program as an integral part of the total educa- 
tional program. : 


. The extended school year program should be broad in 


scope and include educational activities that will be 
beneficial to all individuals.. 


. Prior to the implementation of the extended school 


year program, school officials should make a com- 
prehensive study of the existing needs of the children 
and the community. Significant time should be made 
available for thorough planning by members of the 
community and of the educational leaders representing 
the teaching staff. The teaching personnel should be 
qualified and capable of carrying out the types of ac- 
tivities which are desirable for this type of program. 


. In addition, further studies of the extended school year 
program should be made in school systems which are 
not included in this study and which may have elements 
that could be beneficial to other systems. 
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FUNCTIONS OF STATE DEPARTMENTS OF 
EDUCATION IN SCHOOL HEALTH SERVICES 


(L. C. Card No. Mic 58-3781) 
James Marion Richcreek, Ed.D. 
The University of Nebraska Teachers College, 1958 


Adviser: Dr. Merle A. Stoneman, Ph.D. 


PURPOSE OF THE STUDY 


The primary purpose of the study is to ascertain what 
the desirable functions of state departments of education 
are in school health services. Another purpose is to de- 
termine what functions are being performed in school 
health services by the state departments of education and 
if there are plans to add functions. 


NEED FOR THE STUDY 


There appears to be confusion at all levels as to what 
agency or agencies provide the imeptus for school health 
services. State departments of education have interests 
because of the education aspects, state departments of 
health have interests because of their public service func- 
tions, the medical societies have interests because of the 
medical aspects of school health services. 

The need for the study is suggested by what appears to 
be inadequate delineation of the responsibilities of the var- 
ious agencies. The state department of education seems 
to be in the position to provide the impetus to the health 
service program because the schools are involved. 


PROCEDURES 


The literature was reviewed to determine what the 
writers seemed to consider desirable functions of state 
departments of education in school health services. 

By utilizing the information gathered from the litera- 
ture, several criteria were developed. These criteria 
were for the purpose of evaluating the functions being per- 
formed by the state departments of education. These cri- 
teria were further substantiated by additional appraisal of 
the literature. The criteria were tested. The testing con- 
sisted of visiting several state departments of education 
and interviewing personnel of these departments. 

A questionnaire was developed utilizing the findings in 
the literature and the results of the interviews. The ques- 
tionnaire was sent to the forty-eight state departments of © 
education to determine what functions in school health 
services they were performing. 

The criteria developed were applied against the results 
of the questionnaire to evaluate the performance of func- 
tions in the various states. The findings were summarized 
and final conclusions drawn. 


GENERAL CONCLUSIONS 


1. Regulatory functions for state departments of edu- 
cation appear desirable if they assist schools in 
providing a good program of school health services. 
Specific legislation establishing regulatory authority 
seems needed to establish the agency or agencies 
that are responsible for regulation. 
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. Leadership functions seem the most desirable type 
functions. These functions are: 


a. Cooperative planning with other state agencies 
and the schools. 


. Consultative activity which should include con- 
sultation to all groups concerned with the health 
services program. It seems this should be a 
cooperative activity with the state department of 
health. 


. Provision of in-service education seems an es- 
sential function. This should be performed by 
close cooperation with other state agencies. 


. Provision of materials of a technical and non- 
technical nature appears to be another desirable 
function. Close cooperation with other state 
agencies is desirable if materials are of a public 
health or medical nature. 


Planning, performing and disseminating research 
appears to be a responsibility of the state depart- 
ment of education. This function is best per- 
formed in cooperation with all agencies concerned 
with health services. 


The function of public relations seems desirable 
if school health services are to improve and ex- 
pand. Close cooperation with all agencies is 
essential in the proper performance of this 
function. 


. Close coordination of all aspects of school health 
services seems to be a function of the state de- 
partments of education. 


. Operational functions by state departments of edu- 
cation appear undesirable. 


. In general, a sizeable number of states were per- 
forming satisfactory functions in school health 
services. 


. There appears to be no specific trends relative to 
expansion of functions in school health services. 


. Insufficient funds and insufficient trained personnel 
seem to be primary reasons for some inadequacies 
in functions carried on by state departments of edu- 
cation. Microfilm $3.10; Xerox $10.60. 240 pages. 


A STUDY OF SIMILARITIES AND DIFFERENCES 
IN COURT DECISIONS AND ATTORNEY 
GENERALS’ OPINIONS RELATING TO 
SCHOOL PLANT CONSTRUCTION 
IN ILLINOIS AND MICHIGAN, 1925-1950 


(L. C. Card No. Mic 58-7783) 


Arthur Adolph Rezny, Ph.D. 
University of Michigan, 1958 


This study analyzes judicial decisions and attorney 
generals’ opinions relating to school plant construction in 
the states of Illinois and Michigan. Emphasis is placed on 
Similarities and differences between the two states. At- 
tention is paid to any basic changes in policy for the period: 
1925-1950. 





The data were collected as follows: (1) by briefing 
supreme court anc appellate court decisions; (2) by re- 
cording the opinions of attorney generals; (3) by obtaining 
letters from official sources; and (4) by checking reports 
and publications. Standard legal references were used. 

The areas of study were those that appeared in the de- 
cisions and opinions: (1) authority of municipal, county, 
state, and federal officials and governments; (2) authority 
to provide and acquire buildings and sites for school pur- 
poses; (3) use of school funds for school plant construc- 
tion; (4) contracts for the construction of school buildings 
and allied issues; and (5) labor issues in connection with 
school construction. 

School districts and school officers are created by the 
legislature and have such powers as are given to them by 
the legislature. Decisions and opinions in Illinois and 
Michigan are similar except in those instances in which 
the legislatures vested different powers in the local school 
boards or delegated different powers to the state. 

Approval of sites is vested in the state superintendent 
in Michigan but delegated to the county superintendent in 
Illinois. The state acts as the agent for local school dis- 
tricts in matters involving the federal government. Cur- 
rently, in Illinois, certain powers relating to federal funds 
are delegated to the county superintendent. Local govern- 
mental services are the responsibility of local governments. 
Special assessments, except as permitted, are prohibited 
in Illinois but are permissive in Michigan. Police powers 
are vested in local governments. A recent ruling in Mich- 
igan indicates that school districts are agents of the state 
and are not subject to local building codes and regulations. 

The power of eminent domain is vested in the school 
trustees and not the school boards in Illinois. Recent leg- 
islation has deviated from this concept by empowering the 
school boards and not the school trustees to initiate emi- 
nent domain proceedings in the newly created County Class 
I school districts. Both states are consistent on other 
issues in condemnation suits. Land contracts, holding 
companies, and long term leases, in general, are illegal. 
In Illinois, recent legislation permits long term leases. 

Building funds must be used for building purposes. The 
use of state aid is prohibited in Illinois. Michigan permits 
limited use of state aid for capital outlay. Insurance pre- 
miums are.expenditures of the building fund in Illinois but 
are current expenditures in Michigan. Competitive bidding 
is mandatory in Michigan but not required in Illinois al- 
though recommended by the state department of public 
instruction. Employment of architects is mandatory in 
Michigan under school law and mandatory in Illinois under 
general law. Attorneys may be employed in both states 
but under different interpretations and provisions. Pay- 
ment of prevailing wages is mandatory in Illinois on con- 
tracts for school building construction. 

The observations and trends relating to school plant 
construction are: (1) General legislation for all school 
districts seems to reduce litigation and facilitates school 
plant construction. (2) Overall tax legislation on the state 
level, such as that which pertains to railroads in Michi- 
gan, reduces the issues before the courts. (3) Establish- 
ment of a state building commission to aid the financing 
of construction in Illinois follows a pattern recently es- 
tablished in other states. (4) Powers of school boards 
have increased in Illinois with reference to the selection 
of sites and condemnation suits. This is in keeping with 
the policies of Michigan. 
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THE DEVELOPMENT AND CONTROL OF 
STATE SUPPORT OF PUBLIC EDUCATION IN 
PENNSYLVANIA FROM 1925 THROUGH 1957 


(L. C. Card No. Mic 58-5637) 


James Joseph Tinney, Ed.D. 
University of Pittsburgh, 1958 


Adviser: C. P. Hooker 


The purpose of this study is to trace the development of 
legislative controls of state support of public education in 
the Commonwealth of Pennsylvania from 1925 through 1957. 

The historical-documentary method of research was 
used. The statutory provisions for each legislative bien- 
nium were the primary sources of data. These statutory 
provisions were analyzed to determine the types of state 
support and the legislative controls of that supportas stated 
in the laws of the Commonwealth of Pennsylvania from 
1925 through 1957. The historical development of the types 
of state support and the legislative controls of that support 
were traced from 1925 through 1957. 

State supports identified and traced historically were 
reimbursement on account of minimum salaries paid to 
teachers, reimbursement on account of instruction, reim- 
bursement on account of transportation, reimbursement on 
account of vocational education, reimbursement on account 
of physically or mentally handicapped, reimbursement on 
account of tuition, reimbursement on account of school 
health services, reimbursement on account of home bound 
instruction, reimbursement on account of standardized 
driver education programs and reimbursement on account 
of closed schools. 

Legislative controls identified and traced historically 
were controls of district classification, assessed valuation, 
standard reimbursement fraction, minimum salary sched- 
ules, maximum appropriation limitations, minimum subsidy, 
reports, approvals, and other factors. 

The findings are statements of fact taken from the text 
of the law as reported in Chapters II and III of the study. 
The findings are reported in chronological order under 
the same sub-headings as appear in the chapters in which 
they occur. The findings trace the historical development 
of the state aid program in support of education and the 
legislative controls of reimbursement. 


Conclusions 

1. The state aid program in the Commonwealth of 
Pennsylvania is a complex program which evidences plan- 
ning on the part of the Legislature. 

2. The legislature is the only governmental body that 
has the power to appropriate monies to school districts in 
the Commonwealth and in this instance the power of the 
legislature is absolute and complete. 

3. State aid principles of equalization, reward for ef- 
fort, and reimbursement on actual cost are interwoven 
throughout the legislative enactments determining state 
support of education in the Commonwealth of Pennsyl- 
vania. 

4. Early recognition by the General Assembly of the 
need for a state aid equalization principle was reflected 
in legislation providing reimbursement based on assessed. 
valuation. As time passed the inadequacy of the early 
legislation was recognized and the law was repeatedly 
amended to strengthen the operation of the principle of 
equalization. 








0. A new concept of state support of education, the 
foundation program, was put into operation in 1945. This 
implemented the principle of equalization of state aid and 
strengthened the attempts by the Commonwealth to dis- 
tribute state aid in support of education more equitably 
throughout the state. The foundation program does not 
guarantee that each local district will contribute the same 
amount in support of education but that it will contribute 
an amount in relation to its wealth and ability in support 
of education. 

6. Legislative controls imposed from the state level 
have a tendency to centralize the control of the educational 
program in state agencies or agents. 

7. Minimum salary schedules and maximum subsidies 
(the monetary definition of the foundation program) are 
closely related. The maximum subsidies provide the Com- 
monwealth with an indirect means of assisting school dis- 
tricts to meet the increased cost of mandated minimum 
salary schedules and avoids a direct measure in providing 
the necessary money to meet such increases. 

8. Legislation affecting the appropriation in support of 
education reflects the general conditions of the economy. 
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SOME INTERRELATIONSHIPS BETWEEN 
RELIGIOUS VALUES, LEADERSHIP CONCEPTS, 
AND PERCEPTION OF GROUP PROCESS 
OF PROFESSIONAL CHURCH WORKERS 


(L. C. Card No. Mic 58-7715) 


Barbara Ruth Foster, -Ph.D. 
University of Michigan, 1958 


This is a study of the relationship between professional 
values and concepts of leadership. The study emerged 
from the practical training problem that arises in adult 
education leadership training groups when some group 
members are insensitive to certain aspects of group ac- 
tivity. This study proposes that one reason for this in- 
sensitivity is a person’s value orientation. 

In this investigation, seventy professional church work- 
ers attending a training conference served as subjects. 
The cognitive aspects of their religious beliefs and con- 
cepts of leadership were related to their perception of 
group process. These concepts were measured by using 
an adaptation of an instrument designed to Zajonc to meas- 
ure cognitive structure. Subjects were asked to write 
separate characteristics of their beliefs on these topics 
on cards, to arrange them into outline form, and to rank 
order their importance. In addition the relationships be- 
tween the two topical areas were reported by the study 
participants. Sensitivity to group processes was obtained 
by written reactions to two observed role-playing scenes, 
one in a church setting and one in a non-sectarian school 
situation. 

The findings support the hypothesis that religious be- 
liefs and concepts of leadership of professional church 
workers are related and that these two cognitive structures 
affect their perception of group process. 
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While not all of the dimensions of religious beliefs were 
related to similar ideas of good group leadership, there 
were a number of strong consistencies. The religious 
belief concerning the Role of Man was particularly reflected 
in a Similar approach to group leadership. Those who were 
High Affect-oriented in their concept of the Role of Man 
had a High Affect (process) orientation to leadership. Those 
who were High Task-oriented in their concept of the Role 
of Man were also High Task (content) oriented in their 
leadership concepts. 

Concepts of God were divided into those which per- 
ceived God as seeking Man and those who perceived Man 
as seeking God. Those who thought Man must seek God 
were more Task-oriented. Some of those who saw God as 
seeking Man were Affect-oriented, whereas others were 
“upper” directed and felt that Man must glorify God. 

In comparing structural measures obtained from the 
Outline of each structure with the content of the structure, 
those with a Highly Differentiated religious belief sys- 
tem were Low Affect-oriented; High Task-oriented; and 
Creedal. Non Creedal persons had a Highly Complex reli- 
gious structure. 

More connections were seen between the two systems 
by those who were High Leadership Affect-oriented and 
had a Highly Complex Leadership system. 

Findings also support the hypothesis that values (reli- 
gious and leadership) affect one’s sensitivity to group proc- 
ess. In observing the role playing, High Religious Affect- 
oriented persons were Affective in their reactions to the 
church role-playing scene. High Leadership Affect-ori- 
ented persons were more Affective in their reactions to 
the school role-playing scene. 

High Task-oriented persons felt that outcome of the 
role-playing scene would be unfavorable because they dis- 
agreed with the content of the discussion, whereas those 
who were High Affect-oriented felt that outcome would be 
unfavorable because of the process of what was happening 
in the scene. 

The method of using a cognitive structure instrument 
to give both content and structure information proved highly 
successful. It was also helpful to have structural meas- 
ures to predict to perception of role playing. 

Microfilm $2.00; Xerox $6.00. 123 pages. 
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William H. R. Willkens, Ph.D. 
University of Pittsburgh, 1958 


Adviser: Lawrence C, Little 


The problem was to trace the historical backgrounds 
and development of the adult education programs and agen- 
cies of the American Baptist Convention, including (1) Sun- 
day church schools, (2) the Board of Education and Publi- 
cation, (3) the American Baptist Assembly, (4) the Council 
on Christian Social Progress, (5) American Baptist Men, 
(6) the National Council of American Baptist Women 
and (7) conventions, campaigns and periodicals of the 
denomination. 





The writer examined the historical records and minutes 
of numerous Baptist Associations and State Conventions as 
well as the minutes and records of the American (North- 
ern) Baptist Convention and of several boards and councils 
that are part of the Convention. The historical records of 
30 Baptist churches, as filed at the American Baptist His- 
torical Society Collection at Rochester, New York, were 


also examined. The data were utilized to prepare histori- 


cal sketches of American Baptist Sunday church school 
programs for adults and of the American Baptist Agencies 
providing adult education, both formal and informal. 

The results of the investigation indicate that Baptists 
began adult education programs at an early date. Adult 
Sunday church school classes were started early in the 
nineteenth century and enrollment records of adult groups 
in several Baptist Associations have been preserved from 
before 1850. Baptists claim that the first organized adult 
class was formed in the First Baptist Church of Hollidays- 
burg, Pennsylvania, in 1843; that the first organized Adult 
Department in a church was established at Calvary Baptist 
Church of Washington, D. C., in 1889; and that the largest 
organized adult class movement, the Baraca-Philathea 
Movement, began with the Baraca and Philathea Classes 
in the First Baptist Church of Syracuse, New York, in the 
last decade of the nineteenth century. Baptists also hada 
large share in the promotion and adoption of the Interna- 
tional Uniform Lessons. 

Baptists boards and councils have provided significant 
leadership in adult education. The American Baptist Pub- 
lication Society, now a part of the Board of Education and 
Publication, sent out missionaries before the middle of the 
nineteenth century who spent much time organizing adult 
classes in churches. The Society began the publication of 
uniform lessons in 1869, three years before the adoption 
of the International Uniform Lesson System at the National 
Sunday School Convention. A special Department of Adult 
Work was organized by the Society in 1912 and in 1914a 
Field Worker was appointed to help churches form organ- 
ized adult classes. The Society has carried on extensive 
leadership education programs since 1885. Recent train- 
ing programs at the American Baptist Assembly at Green 
Lake, Wisconsin, have enrolled more than 22,000 persons 
per year. Investigation of other boards and councils showed 
that adult education programs include direct program aid 
to the local churches; the publication of study courses; 
the holding of workshops, summer training conferences 
and special training programs for leaders and officers of 
local church groups; national conventions with numerous 
educational features; special interest workshops at the 
United Nations Headquarters and in Washington; and the 
inclusion of special adult education sections in denomi- 
nation periodicals. | 

The conclusions of the report pointed out that the spirit 
of democracy among Baptists led to strong educational 
programs, pioneering in adult education and the freedom 
to experiment with new educational programs and methods. 
It was also noted that the lack of a denominational organi- 
zation until after the beginning of the twentieth century 
precluded any extensive coordination and joint planning on 
the part of the Baptist societies and boards. Adult edu- 
cation was recognized as a part of almost all denomina- 
tional advances and as a major element in all educational 
programs. Microfilm $3.20; Xerox $10.80. 245 pages. 
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EDUCATION, HISTORY 


THE HISTORY OF THE PREPARATION OF HIGH 
SCHOOL TEACHERS IN THE PHILIPPINES, 1901-1941 


(L. C. Card No. Mic 58-2693) 


Manuel Lacuesta y Gascon, Ph.D. 
Columbia University, 1958 


The education of teachers in the Philippines, as in any 
democratic country, takes place in the context of the culture 
in which teachers live and work. The social, economic, 
political, and spiritual factors operating in Philippine so- 
ciety influence decisively the nature, scope and outcomes 
of teacher education. Moreover, the development of the 
public school system affects in an appreciable degree the 
educational programs of teacher-preparing institutions. 
This study was undertaken to note facts of development and 
trends in teacher education, with particular reference to 
the preparation of high school teachers of academic sub- 
jects, within the cultural setting of the Philippines during 
the period 1901-1941. 

In 1898 the American Government began its adminis- 
tration of the Philippines, guided by democratic principles. 
One of the first steps taken was to lay the foundations of a 
school system that was free, universal, and secular. To 
organize schools throughout the country, American teach- 
ers were imported from the United States. However, pro- 
vision was made at once for the preparation of local teach- 
ers and the period of 1901-1918 marked the beginnings of 
the preparation of Filipino teachers, including the opening 
of a teacher-education program for high school teachers 
at the University of the Philippines in 1911. 

The period of 1918-1925 was one of expansion of teacher- 
education facilities for high school teachers. Resultant 
upon advances in the social conditions of the country, there 
was an increase in high school enrollments which demanded 
the preparation of more high school teachers. The College 
of Education of the State University, established in 1918, 
set the pace for the preparation of high school teachers, 
and private colleges were established following the pattern 
of the state college of education. 

The years from 1925-1935 saw significant political, 
economic and social developments that affected teacher 
education. Education was viewed as central in the intensi- 
fied efforts to work for independence. Social conditions 
were improved and the growing Filipino middle class found 
more opportunities for education. These developments and 
changing views about education led in 1925 to an evaluation 
of the entire educational system. It became clear that 
teachers needed to have new competence as individuals, 
citizens, and professional people as attention was given in 
the high school curriculum to vocational education, to com- 
munity-school activities in connection with citizenship edu- 
cation for both youth and adults, to more functional and 
practical goals and the introduction of such areas as home 
economics, physical education and health. At the same 
time stress was placed on the need for teachers to be sol- 
idly grounded in their teaching subjects and in the economic 
and social developments of their own and foreign countries. 
This led to a spread of the range of general education of- 
ferings and eventually to the transfer of the first two years 
of the teacher education program to the College of Liberal 
Arts. 

During the Commonwealth period beginning in 1935, 





which was interrupted by the outbreak of World War II in 
1941, the social justice program, the national defense pol- 
icy, and the national economic policy gave newdirections to 
Phillippine education and the preparation of high school 
teachers. Such matters as the teaching of the national 
language, spiritual and moral values, military training, 
and vocational education were focal. Efforts were made to 
bring the teacher-preparing institutions closer to the com- 
munity and the public schools, to provide educational expe- 
riences in keeping with the prevailing movement of “edu- 
cation through activity,” and to raise the status of teachers. 
Throughout the period the continuing extension of educa- 
tional opportunities created need for preparing a sufficient 
number of teachers but posed the problem of doing so with- 
out sacrificing the quality of their preparation. | 

While basic problems in teacher education remain, an 
assessment of achievements in the preparation of high 
school teachers during the forty years of American admin- 
istration shows that those concerned wrestled with the ma- 
jor social forces, dealt with fundamental problems, and 
resolved critical issues to attainthe status in whichteacher 
education found itself at the end of 1941. 

Microfilm $5.60; Xerox $19.80. 440 pages. 


THE SOCIAL AND POLITICAL FACTORS 
AFFECTING KOREAN EDUCATION, 1885-1950 


(L. C. Card No. Mic 58-5619) 


Sung-hwa Lee, Ph.D. 
University of Pittsburgh, 1958 


The purpose of this study is to trace and examine how 
the social and political factors affected the development of 
education in Korea and which in return helped change and 
mold the pattern of life of the Korean people during the 
period of 1885-1950. | 

The first period of this study is to trace and examine 
the origin of democratic education and its influence on the 
old social order, which had an aristocratic government with 
a king on the throne. It covers the period of 1885-1910, 
during which time the old society was challenged by West- 
ern civilization and a democratic way of life brought into 
the kingdom largely by means of missionary endeavor - a 
stage virtually of social revolution - was done largely by 
means of education. The feudal society was almost revolu- 
tionized by the mission education which took the lead in: 

(1) popularization of the Korean alphabet, bidding an end to 
the use of the Chinese ideograph; (2) democratic method of 
instruction in schools; (3) provision of education also for 
women; and (4) the emphasis on scientific study. 

The second period of this study covers the duration of 
Japanese domination in Korea, 1910-1945, during which 
time the Japanese national system of education was used 
as a means of control of the life and thought of the Korean 
people. The relationship of Japan and Korea in the twen- 
tieth century covered an extraordinary segment of human 
history, and it was education that played a large part in 
the attainment of the objectives of Japanese imperialism. 
The Korean cultural foundation during that period was 
threatened to the degree of total eradication. The study of 
Korean history was eliminated from the school curriculum; 
the Korean language was excluded from schools, courts, 
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and legal documents; compulsory alteration of all Korean 
surnames into Japanese tradition was a great source of 
irritation; and the Shinto-shrine worship was required as 
a fundamental duty to the citizens regardless of their own 
religious consciences. The basic philosophy of Japanese 
national education was found in the study of the Imperial 
Rescript on Education, Kokutai-no-Hongi (Cardinal Prin- 
ciple of National Polity); in Shintoism, the state religion; 
and in the various aspects of Japanese colonial policies 
for the purpose of indoctrination of the Koreans. 

The third period of this study is to trace and examine 
the development of democratic education since the Libera- 
tion. The surrender of the Japanese imperial power at the 
end of World War II gave the Korean people a brighter out- 
look for their political future. The Japanese system of 
education was eradicated, and the basic philosophy of a 
more democratic education for the new Republic was set 
up. Compulsory primary education, which the Japanese 
intensively neglected to provide, became effective by law, 
and school enrollment rapidly increased to the degree that 
the existing facilities in teaching personnel and equipment 
were hardly able to meet the tide of learning. 

The study presents the significant changes that have 
been made beyond the mere expansion of the physical facil- 
ities and also the changes in the curriculum and the teach- 
ing methods since the Liberation. It deals with the valuable 
contribution of the Teacher Training Center in Seoul, which 
trained teachers from nearly every school in the country 
in the methods of more democratic education. 

Progressive education is on the way in the course of 
teaching methods and in the way of thinking of Korean 
teachers. The study suggests what may prove to bea sense 
of mission for the outlook of the new democratic country, 
which will have a great responsibility for the life of the 
people of Korea in the years to come. 

Microfilm $3.05; Xerox $10.40. 235 pages. 


THE ROLE OF TWO AMERICAN POLISH 
NATIONALITY ORGANIZATIONS IN THE 
ACCULTURATION OF POLES IN AMERICA 


(L. C. Card No. Mic 58-7806) 


Joseph Anthony Wytrwal, Ph.D. 
University of Michigan, 1958 


Two fraternal orders, the “Polish Roman Catholic 
Union” and the “Polish National Alliance” are investigated 
in this study. The major hypothesis is that these two or- 
ganizations have functioned as a type of special interest 
group or “nationality leadership” group, and that in the 
process of implementing their aims and objectives, the 
activities of the two organizations have facilitated the ac- 
culturation of Poles in America. The two organizations 
presented two different approaches to the problem of im- 
proving the cultural and social well-being of the Polish 
immigrants in America. The Polish Roman Catholic Union 
implemented its program through the Polonia parish sys- 
tem, dominated by the Polish American hierarchy; the 
Polish National Alliance, to avoid religious control, im- 
plemented its program through local secular institutions 
and agencies. 

To accomplish the purpose of this study the writer made 





an examination of (1) the motives for Polish emigration to 
the United States and the acculturation processes of each 
group and (2) the background and character of the specific 
immigrant groups, which founded the Polish National Alli- 
ance and the Polish Roman Catholic Union. The writer 
also tried to ascertain if a need existed for organizations 
to which Polish immigrants could turn for material, social, 
and cultural benefits. Also, if it were important to have 
institutions organized on nationality and linguistic lines in 
order that the immigrant could communicate his needs and 
achieve a feeling of security and a sense of belonging. 

In addition to the. background and character of the im- 
migrant groups, the study contains an account of the ac- 
tivities of the Polish Roman Catholic Union and the Polish 
National Alliance. A comparison of the purposes and 
achievements of the two organizations is also made. 

Three conclusions can be drawn from the study of the 
two largest Polish American nationality organizations. 

(1) The primary purpose of these organizations was to 
unify all the Poles in the country by bonds of social organ- 
ization and thus overcome the territorial and social isola- 
tion that normally follow emigration. (2) These organiza- 
tions had ultimately in view the benefit of Polish American 
society as a separate group, its unity, its prestige, its 
economic, and cultural interests. (3) They had to empha- 
size Polish patriotism and even to work more or less for 
the Polish cause, because Polish patriotic aims were tra- 
ditionally considered the purpose of all organizations of 
Polish immigrants. 

World War I greatly diminished the importance of the 
second aim of the Polish American nationality organiza- 
tions. From the time the independence of Poland became 
a fact the main explicit patriotic purpose of Polish organi- 
zations outside of Poland disappeared. There was no longer 
a feeling of responsibility for the preservation of Polish 
patriotism. American Polish nationality organizations 
became officially a part of America and not a part of Po- 
land. They participated more and more in American social, 
economic, and political life, not as a mass of isolated in- 
dividuals, but as an organized and unified social body. 
They used elements of American culture which fostered 
their own progress as participants in American life. They 
developed the ambition of bringing into American culture 
some original contributions of their own. 

During the first period of the existence of the American 
Polish nationality organizations the mere fact of associa- 
tion became a supreme value, independent of any values 
to be obtained by association. Since, however, this seemed 
not enough to assure the continued existence, the two or- 
ganizations adapted themselves so well to new conditions 
and purposes that they earned prosperity and expansion. 

Microfilm $2.95; Xerox $10.20. 227 pages. 
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Carmine Alfred Yengo, Ph.D. 
Cornell University, 1958 


Between the years 1800 and 1830, New York State expe- 
rienced an educational renaissance in which there emerged 
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a belief that the preservation of a free society and the con- 
tinuance of mankind’s moral and material progress depend 
necessarily upon the maximum number of people receiving 
the greatest amount of education possible. Since it has 
been and continues to be the guiding spirit of American 
educational theory, the nature and significance of this faith 
deserve complete study. This dissertation takes a step in 
this direction by analyzing the relationship of a leading 
New York statesman to the educational revival that oc- 
curred in his State. DeWitt Clinton aspired to make New 
York superior to other states both culturally and economi- 
cally. On the basis of completed research it has been 
claimed that educational development was not only amajor 
facet of this aspiration, but that Clinton’s endeavours in 
this respect single him out as one of America’s foremost 
educational theorists and practitioners. To him was given 
the full credit for New York’s early educational progress. 

It was decided to evaluate this claim by studying the 
relationship between Clinton’s educational ideas and the 
social, political, economic and intellectual environment in 
which he functioned. Examples of primary source mate- 
rials used include the official speeches of Clinton and the 
governors before him, Clinton’s letters, addresses, and 
writings, the annual reports of the Board of Regents and 
the State Superintendent of Schools, the minutes of the Pub- 
lic School Society, and the diaries, letters, and addresses 
of other individuals who exhibited an interest in education. 
Secondary source materials consisted of completed re- 
search focusing upon Clinton’s contemporaries and their 
educational contributions, various phases of New York’s 
educational history and commentaries upon Clinton’s lead- 
ership and personality made by his contemporaries. Fi- 
nally, an examination was made of the social, political, and 
intellectual movements of the early nineteenth century. 

Several significant findings emerged from the research. 
First of all, it showed that Clinton was one among many 
who evinced an interest in the educational development of 
the State. He associated with a group of men all of whom 
concerned themselves with one or more phases of educa- 
tion such as free public schools, female education, teacher- 
training, the rehabilitation of criminals and juvenile delin- 
quents, scientific and technical schools, and the formation 
of scientific, cultural, and agricultural societies. Clinton’s 
ideas concerning these different educational projects came 
to him by way of his associations. 

Second, the great mass of New Englanders who settled 
New York provided not only educational leaders with expe- 
rience and intelligence, but the Calvinist faith in universal 
elementary education. An odd union was effected between 
this religious attitude and the secular philosophies of prog- 
ress and republicanism which permeated New York’s in- 
tellectual and political life. Odd as it was, the union was 
a fortunate one in that it formed a theoretical framework 
conducive to educational reform and progress. It wasfrom 
this framework that Clinton borrowed the educational 
theory which he expressed publicly time and again. 

These findings force the conclusion that Clinton’s edu- 
cational significance cannot be found in any original con- 
tributions to theory and practice, but was a function of his 
dominant political position. Moreover, he did perceive the 
essential connection between a strong educational program 
and the cultural and economic progress of New York State 
which he desired so much. For this reason, he never failed 
to give the sanction of his official position to those who 
required it for their educational endeavours and by so 





doing, insured for all time his State’s interest in educa- 
tional development. 
Microfilm $2.80; Xerox $9.60. 213 pages. 
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A COMPARISON OF THE RESULTS OBTAINED 
BY THE MITCHELL AND STRONG INTEREST 
MEASURES WHEN ADMINISTERED TO MALE 

FRESHMEN AT THE UNIVERSITY OF MICHIGAN 


(L. C. Card No. Mic 58-7755) 


Henry Albert Lasch, Ph.D. 
University of Michigan, 1958 


The relationship between two interest measures was 
studied. A relatively unknown interest inventory was com- 
pared to an interest inventory which, judged by several 
eminent authorities, is the most outstanding vocational 
interest test for college men. Both interest tests were 
administered to five hundred male freshmen at the Univer- 
sity of Michigan. One hundred men were re-tested with 
the Mitchell interest test. Results showed the Mitchell 
Recreational Interest Inventory to be a reliable instrument. 
A comparison of their compatibility revealed that sufficient 
likeness does not exist between the two tests to justify the 
use of either as a substitute for the other. 

Interests and their application have been investigated 
mainly by psychologists who specialize in vocational ad- 
justment. Interest is seldom used as an isolated compo- 
nent in the study of human behavior. Measurement in the 
form of the interest inventory has definitely been estab- 
lished as a useful instrument of research. The values and 
applications of this type of research are unlimited. 

The problem was to compare the results of the Mitchell 
Recreational Interest Inventory with Strong’s Vocational 
Interest Blank for Men when administered to male fresh- 
men at the University of Michigan. 

The purposes of the study were to determine the com- 
patibility between the two inventories and to provide one 
measure of validity for the Mitchell Recreational Interest 
Inventory using Strong’s Vocational Interest Blank for 
Men as the standard. 

A study of the literature discloses that interest meas- 
urement now holds a place of prestige and importance in 
research and provides one of the necessary tools for vo- 
cational guidance. The literature contains more favorable 
than unfavorable evaluations of the use of interest inven- 
tories in counseling and guidance. Interests inventories 
provide a vast amount of information in an efficient and ~ 
expeditious manner. "With more research, closer scrutiny, 
and better refinements, the interest inventory will un- 
doubtedly become an important method of discovering basic 
interests, needs and potentialities. 

Strong’s Vocational Interest Blank for men and Mitch- 
ell’s Recreational Interest Inventory were administered 
to five hundred male freshmen at the University of Michi- 
gan. All of the men tested were selected at random. Prior 
to this, Mitchell’s Recreational Interest Inventory was 
administered twice to one hundred men at two-week 
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intervals. Reliability was tested by the Tetrachoric Cor- 
relation Coefficient. 

The first three occupations on Strong’s score sheets 
were statistically compared with the first three occupa- 
tions on Mitchell’s percentage score sheets. Comparison 
of the two inventories was dependent upon the number of 
identical elements contained in them. An equating of oc- 
cupations resulted in two methods of grouping. The first 
comparison was on a twelve-group basis and the second 
one on a seven-group basis. As an additional part of the 
study the student’s own vocational choice was statistically 
compared to the first three occupations on each of the in- 
ventories. 

In the twelve-group comparison Mitchell’s inventory 
scored the highest agreement in Business Administration, 
Science, Engineering, Physical Education and Education, 
Pharmacy, and Music. Least amount of agreement was 
obtained in Dentistry, Architecture, Journalism, Forestry, 
Medicine, and Law. When seven equated groups were com- 
pared the results were similar. 

When occupations on the inventories were compared 
with the student’s own choice of vocation, Mitchell’s in- 
ventory agreed more closely in seven out of twelve fields. 
In so far as Strong’s Vocational Interest Blank was the 
standard of comparison, a high degree of validity has not 
been secured for the Mitchell Recreational Interest Inven- 
tory in this particular study. 

Microfilm $2.10; Xerox $7.40. 159 pages. 


THE RELATIONSHIPS BETWEEN CERTAIN 
FACTORS OF PERSONALITY AND SELECTED 
COMPONENTS OF PHYSICAL FITNESS 
OF COLLEGE FRESHMEN WOMEN 


(L. C. Card No. Mic 58-3895) 
Eva Doris McKinney, Ed.D. 
Boston University School of Education, 1958 


Statement of the Problem. -- The purposes of this study 





were: (1) to determine whether differences existed in cer- | 


tain factors of personality between college women ofa high 
level of physical fitness, a middle level, and a low level of 
physical fitness; and (2) to determine the degree of rela- 
tionship between each factor of personality and each com- 
ponent of physical fitness, measured in this study. The 
data permitted an analysis, also, of the differences exist- 
ing in certain personality factors among groups in five 
major areas of teacher training, and among groups in four 
stages of the menstrual cycle. 


Research Procedure. -- A battery of five tests of physical 
fitness, (Push-Ups, Sit-Ups, Jump and Reach, Chair Step- 
ping and Shuttle Run), three standardized inventories of 
personality (The Guilford - Zimmerman Temperament 
Survey, The Gordon Personal Profile and The Gordon 
Personal Inventory), and the Sims Score card of Socio- 
Economic Status, Form C, were administered to 312 fresh- 
man college women in three state teachers colleges in 
Massachusetts. A rating scale, of personality traits, pre- 
pared by the investigator, was used by instructors to rate 
certain personality traits of the college women. From the 
college health records, and a brief check list, data that 























permitted an appraisal of body-build and menstrual func- 
tion status were obtained. 

The analysis of variance and t-ratio techniques were 
used to test the significance of differences existing in fac- 
tors of personality and physical fitness among and between 
groups. The coefficient of correlation was used to deter- 
mine the degree of relationships existing between factors 
of personality and components of physical fitness. 


Major Findings. -- The major findings of this study dem- 





onstrated: 


1. Significant differences, ranging from the .05 to the 
-001 levels of confidence, among and between groups 
of a high, middle, and low level of physical fitness 
on the factors of General Activity, Sociability, and 
Masculinity (The Guilford - Zimmerman Tempera- 
ment Survey); and on the factors of Ascendance, 
Sociability, and Vigor (The Gordon Personal Profile 
and Personal Inventory). The higher fitness group 
obtained the higher mean score in each of the factors. 














. A significant difference, at the .05 level of confi- 
dence, among and between fitness groups on one 
trait of the rating scale (Self-assertiveness). 


. Significant differences, ranging from the .05 to the 
-001 levels of confidence, among and between majors 
in five areas of teacher training in total physical 
fitness, and in the following factors of personality: 
General Activity, Emotional Stability, Objectivity, 
Friendliness, Personal Relations, and Masculinity 
(Temperament Survey), and Personal Relations and 
Responsibility (Personal Profile and Inventory). 

(See Tables 28 through 35 in Thesis)’ 


. No significant differences in either physical fitness 
or factors of personality among groups in four stages 
of the menstrual cycle. 


. Significant positive relationships, ranging from the 
.05 to the .01 levels of confidence, between total 
scores in physical fitness and the following factors 
of personality: General Activity, Sociability, Emo- 
tional Stability, Objectivity, Masculinity (Tempera- 
ment Survey), and, Ascendance, Sociability, and 
Vigor (Personal Profile and Inventory). 


. A negative relationship significant at the .05 level 
of confidence between total physical fitness and 
Restraint (Temperament Survey). 


. Several significant positive and negative relation- 
ships between each component of physical fitness 
and each factor of personality. (See Tables 42, 43, 
44 in Thesis.)’ 


General Conclusions. -- No cause and effect relationships 








may be claimed in this study, however, the results indicate 
a tendency for physical fitness and factors of personality 
to be associated among the freshman college women par- 
ticipating in the investigation. 

It is hoped that the study may provide an impetus to 
programs for college women that are designed to aid in 
the development of mental and physical well-being. 

Microfilm $2.40; Xerox $8.40. 184 pages. 


l, and 2, The data resulting from the analysis of this 
material are extensive, hence only a reference may be 
made to them in this abstract, 
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AN EVALUATIVE STUDY OF PHYSICAL 
EDUCATION ACTIVITY PROGRAMS FOR BOYS IN 
SELECTED JUNIOR HIGH SCHOOLS OF TEXAS 


(L. C. Card No. Mic 58-7252) 


James Milton Muse, Ed.D. 
North Texas State College, 1958 


The study is an evaluation of the activity phase of boys’ 
physical education programs in selected junior highschools 
in Texas. This evaluation was accomplished with reference 
to the degree to which these schools’ programs were com- 
plying with certain basic principles of physical education. 

Since no suitable measuring device could be found, an 
evaluative instrument was developed. Ten principles were 
included and each one was documented in the fields of psy- 
chology, biology, and sociology. 

Several trial applications and subsequent revisions re- 
sulted in the final form of the instrument. The degree to 
which a school’s program was in compliance with each 
principle was ascertained by a series of questions con- 
cerning practical application of that principle to the activi- 
ties. The results of these applications were tabulated and 
divided into three groups for presentation of the data. The 
schools were grouped according to male enrollment. | 

The main differences noted among the three groups were 
that the smaller schools appeared to have slightly better 
physical education programs than the larger ones. 

Scores attained by all of the schools indicated that the 
principles outlined in this study were being employed at 39 
per cent of potential. This condition was probably caused 
by over-emphasis on basketball, softball, touch football, 
and track and field, with not enough emphasis on a wide 
variety of activities. 

The study includes conclusions concerning the degree 
of application of all principles with recommendations in- 
volving administration, budgets, courses of study, and 
methods. 

School principals and higher officers of administration 
in the school system should become more aware of the 
problems facing physical educators and of the recommended 
methods for improvement of these problems. Immediate 
improvement might be attained by introduction of more 
effective management techniques on the school level. Re- 
search and study of the existing practices would reveal 
many possible improvements in budgeting, and thus bring 
about a wider variety of activities. 

The lack of emphasis on lesson planning might be a 
determining factor in the rather low quality of the instruc- 
tional program toward education through the physical for 
the resultant physical and social improvements sought. 

The intense emphasis given basketball, softball, touch 
football, and track and field indicates poor planning, lack 
of regard for the accepted principles of physical education 
concerning presentation and student interest, lack of growth 
and learning progression by grade levels, and learning to 
play a wide variety of games that would be useful in later 
_ years. 

These shortcomings can be corrected and the desired 
physical, emotional, social, and intellectual growth realized 
if physical educators employ the accepted methods of teach- 
ing as prescribed by a sound educational philosophy. 

Microfilm $4.40; Xerox $14.80. 341 pages. 
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SIBLING RESEMBLANCE IN READING 
AND ARITHMETIC GROWTH 


(L. C. Card No. Mic 58-7686) 


Barbara Jane Neary Borusch, Ph.D. 
University of Michigan, 1958 


The primary problem of this study was to investigate 
the degree of resemblance between older and younger sib- 
lings in the areas of reading and arithmetic growth. The 
longitudinal (time) records of achievement of 120 families 
with 294 children educated in the Ann Arbor Public Schools 
were subjected to four methods of analyses--three longi- 
tudinal and one cross-sectional. 

Siblings were grouped into boy-boy, girl-girl, boy-girl, 
and girl-boy pairs in which the older child was always the 
first member of the pair. All possible sibling pairs were 
utilized: a family with two siblings contributed one pair; 
a three-sibling family, three pairs; a four-sibling family, 
six pairs; and a five-sibling family, ten pairs. Linear 
growth curves were obtained by least squares from the 
reading and arithmetic scores for each individual. The 
reading scores were obtained from tests given to children 
approximately 33 to 184 months of chronological age; 
arithmetic scores from tests administered when they were 
approximately 103 to 156 months of chronological age. In 
both reading and arithmetic, most individuals were given 
two tests per year, but because the testing program was a 
group program rather than an individual one, these tests 


were not necessarily administered at intervals of six 


months. 

In order to study resemblance, a two-way analysis of 
variance was applied to the rates of growth in the four 
pair groups. This method featured a test of the difference 
(a) between the mean of the older siblings and the mean of 
the younger siblings, and (b) between the means of the 
different sibling pairs. 

A single classification analysis was next applied to test 
the extent to which variations between rates of reading 
and arithmetic growth within families differed from vari- 
ations between families. 

Further tests of resemblance were made with smaller 
samples to estimate variation between reading growth 
patterns based upon yearly increments of reading age. 
Utilizing a two-way analysis, sibling and sibling pair 
resemblances in reading age at a specific age (C.A. 132 
months) were tested. A second treatment used the ‘t” 
test, and featured equal numbers of like sex sibling pairs 
and random non-related pairs. 

The results of the comparison of reading and arithmetic 
growth rates do not establish a significant difference be- 
tween the means of older and younger siblings in any group. 
In all sibling pair tests the variation between growth rates 
of sibling pairs is significant, except in the analyses for 
arithmetic for the girl-girl and girl-boy groups. 

In the comparison of reading and arithmetic growth 
rates in family groups, the variation between families is 
found to be significantly greater than the variation within 
families. , 

No significant difference is found between reading age 
at 132 months of chronological age for either siblings or 
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sibling pairs. Similar findings result from the second 
study applied to reading age patterns; no significant dif- 
ference is found between patterns of siblings or between 
those of sibling pairs. 

Thus, for rate of achievement growth in reading and in 
arithmetic, siblings and families are significantly more 
alike than unrelated individuals and different families. 

Microfilm $2.00; Xerox $6.20. 126 pages. 


THE CONSTRUCTION AND EVALUATION OF AN 
INSTRUMENT BASED ON Q-METHODOLOGY WHICH 
MEASURES THE RELATIVE IMPORTANCE OF 
SELF-PERCEIVED NEEDS OF THE TUBERCULOUS 


(L. C. Card No. Mic 58-3887) 


Ellsworth Joseph Bourque, Ed.D. 
Boston University School of Education, 1958 


Problem: To construct and evaluate a q-sort which estab- 
lishes a scalar relationship between common living needs 
of hospitalized, tuberculous male patients. The under- 
lying dimension is “importance” as judged by the patient. 
The array of statements provides a profile of each pa- 
tient’s self-reported needs in terms of areas dealt with 
by specific disciplines. 





Scope: Subjects constitute a sample of New England’s tu- 
berculous veterans, for the Veterans Administration 
Hospital at Rutland Heights, where the study was con- 
ducted, is the only all-tuberculosis, veterans hospital in 
the area. Approximately 500 patients are hospitalized 
at any one time for periods averaging twelve months. 
Representative groups of patients were used for various 
phases of the study. 

A population of need statements was abstracted from 
the recorded verbalization.of patients in intensive inter- 
view, sentence-completion testing and discussion groups. 
Statements were structured on logical grounds into seven 
need categories, (1) Vocational (2) Financial (3) Reli- 
gious (4) Hospital Situation (5) Health (6) Leisure and 
(7) Interpersonal. The conceptual scope of material in- 
cludes only self-perceived needs and need patterns. No 
inferences are drawn concerning unconscious or private 
need experiences. 





Procedures: Using a pretested “depth” interview schedule 
and a sentence completion test, verbalization was elicited 
from a stratified sample of 27 patients, recorded, tran- 
scribed and analyzed for need statements. A series of 
16 group discussions was conducted involving approxi- 
mately 150 different patients. Discussion was recorded 
and analyzed for need statements. A pool of 269 raw 
items was derived from transcription. Each item was 
rated for (1) categorical consistency (2) social accepta- 
bility (3) generality-specificity (4) applicability and 
(5) utility on the basis of judgments of groups of physi- 
cians, nurses, social workers, psychologists and pa- 
tients. Items lacking homogeneity were culled. 

Coefficients of reliability for items, categories, the 
q-sort and individuals were derived from a q-sortings 
of 35 patients on two occasions one week apart. 

To demonstrate validity, three studies were conducted. 
The first analyzed the change of perception of needs over 
time as indicated by a sequence of four q-sortings by 





each of six patients covering the six week period during 
which they were transferred from treatment wards to 
the hospital’s rehabilitation ward. The second study 
analyzed the significance of change in Vocational, Health, 
and Hospital Situation category mean scores for the 
group. Finally, the significance of differences in mean 
category scores of seven pairs of patient groups (eight 
to a group) was studied. The groups were selected on 
the basis of contrasting personal characteristics logi- 
cally related to need areas. 


Results: A q-sort was developed containing 77 items, 





structured into seven major need areas. The instrument 
derives scores for specific needs and need categories 
in terms of their relative importance. A manual and 
profile chart were devised. — 

The test-retest reliability of the q-sort is .747, +.069 
or -.071, that of items ranges from .349 to .972 (all 
significantly different from .00). Category coefficients 
range from .769 to .881. 

The longitudinal study of six patients experiencing , 
transfer to a rehabilitation ward showed that the instru- 
ment reflects the change of perception of need structure 
which accompanies a specific, major change of situation. 
Differences in q-sort intercorrelations as tested by the 
F-ratio were significant at the .01 level for five of the 
Six cases. Changes in Vocational, Health, and Hospital 
Situation mean category scores for the six patients were 
studied using the t-test for correlated samples and were 
significant at the .01 or .02 level. 

The differences between category mean scores of 
seven pairs of contrasted groups were all found to be 
statistically significant, five at the .01 level, one at the 
.02 level and one at the .05 level. 


Conclusions: 








1. It has been demonstrated that the assumptions of 
q-methodology can be applied in measuring the rela- 
tive intensity of disparate self concepts on a contin- 
uum of importance. Normative data are not required. 


The use of forced-choice methodology permits eco- 
nomical and meaningful comparison of one person’s 
configuration of percepts with that of another person 
or with his own under a different set of conditions. 


. Q-sorting involves behavior, the study of which may 
be useful as an approach to personality evaluation. 
Trends observed in this study include variation in 
self-consistency, defensiveness, and perception of 
boundaries of self. 


. The imposition of a logically defined structure upon 
a population of self needs, or other kinds of self 
percepts, permits identification of generalized per- 
ceptual areas. 


Suggested further research: 





1. Identification of personality traits or trends asso- 
ciated with need patterns. 


. Application of q-technique to the study of needs and 
problems of other institutionalized groups. 


. The study of relationships between needs as depicted 
in q-sorts and overt problem-solving behavior. 


. Identification of need clusters through factor analysis 
to isolate persistent personality traits. 
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). Intensive study of factors associated with individual 
differences in self-consistency as revealed in self 
sorts. This trait appears to have implications for 
test reliability theory. 

Microfilm $2.45; Xerox $8.40. 185 pages. 


A COMPARATIVE STUDY OF THE INHIBITION 
PROCESS IN DELINQUENT AND 
NON-DELINQUENT FEMALES 


(L. C. Card No. Mic 58-7067) 


James Richard Galloway, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Percy T. Teska 


This study was concerned with a comparison of the in- 
hibition process in delinquent and non-delinquent females 
and was designed to answer the following questions: (1)-.Do 
delinquent and non-delinquent females differ significantly 
in their ability to inhibit impulses? (2) Are the variables 
of impulse delay and the ability to produce M in the Ror- 
schach related within this population sample in the same 
manner as reported for other population samples ? 

Forty delinquent girls from Girls’ Town, State School 
for Delinquent Females, Tecumseh, Oklahoma, were 
matched for chronological age, I.Q., and socio-economic 
class with forty girls from Franklin Vocational School, 
Oklahoma City, Oklahoma. The subjects used in this study 
fell within an I.Q. range of 80 to 100 and were all from the 
low socio-economic class. The delinquent and non-delin- 
quent groups were sub-divided using the mirror-image N 
of the Wechsler-Bellevue Intelligence Scale. Such division 
resulted in four experimental groups: delinquent reversers, 
delinquent non-reversers, non-delinquent reversers, and 
non-delinquent non-reversers. 

Each subject was administered a word association test, 
a cognitive inhibition test, and the Rorschach Psychodiag- 
nostic Plates. Groups were compared on the variables of 
word association time, cognitive inhibition time, and the 
amount of M produced on the Rorschach. 

Previous studies have consistently reported a significant 
relationship between the ability to inhibit impulses and the 
productivity of M on the Rorschach. Individuals who re- 
sponded quickly on certain measures of inhibition were 
found to produce more M on the Rorschach than individuals 
who responded slowly on measures of inhibition. 

The results of this study demonstrated the following: 

1. Delinquent and non-delinquent females did not differ 
significantly in relation to the measures of inhibition used 
in this study. 

2. The variables of response delay and the ability to 
produce M on the Rorschach were not found to be related 
in the same manner within the population sampled as had 
been previously reported for other population samples. 

3. Within the low socio-economic class the individuals 
- who reversed the mirror-image N on the Wechsler-Belle- 
vue Intelligence Scale tended to have shorter cognitive 
inhibition time and to produce more M on the Rorschach 
than did subjects who did not reverse the N. 

4. This study has demonstrated that when I.Q. is con- 
trolled, differences in M productivity and cognitive inhibition 





time do not appear. On most previous studies where dif- 
ferences in M productivity and cognitive inhibition time 
were found, I.Q. was not controlled. 

Microfilm $2.00; Xerox $3.80. 69 pages. 


AN EXPERIMENTAL INVESTIGATION 
OF PERSISTENCE 


(L. C. Card No. Mic 58-5757) 


Edith H. Grotberg, Ph.D. 
Northwestern University, 1958 


The purpose of this study was to investigate experi- 
mentally the persistence behavior of junior and senior high 
school and college students as such behavior is influenced 
by the contemporary interaction of immediate, remote, 
and residual stimulus factors. The immediate stimulus 
factor in the study was the task of studying a list of spell- 
ing words. The remote stimulus factors were the group 
atmospheres: laissez-faire, autocratic, and democratic. 
The residual stimulus factor constellations were those 
measured by the Thurstone Temperament Schedule. 

The theoretical background of the problem related to 
the field theoretical approach to research of Kurt Lewin. 
The experimental design related to Harry Helson’s adap- 
tation-level paradigm. 

Six experiments were conducted with atotal of 120 cases 
to gather data for the study. The Chi-square statistical 
technique was used todetermine the presence ofa relation- 
ship between observed variables and to determine the sig- 
nificance of the data gathered. All relationships were sig- 
nificant at the .05 level of confidence or higher. 

The hypotheses to be tested were evaluated from the 
findings of the study. 

1. As immediate, remote, and residual stimulus 
factors are systematically varied, the responses given by 
junior and senior high school and college students in per- 
sistence will change in a predictable direction. 

The persistence will vary but the direction is not fully 
predictable. 

2. Persistence under autocratic, democratic, or 
laissez-faire atmosphere for the task at hand will be in- 
fluenced by temperament ratings within the temperament 
classification. 

The hypothesis is supported in all temperament areas. 

3. The higher the temperament rating of the subject, 
the greater will be the persistence under laissez-faire 
atmosphere. | 

The hypothesis is supported in five of the seven tem- 
perament areas. 

4. The higher the temperament rating of the subject 
the less will be the persistence under autocratic or demo- 
cratic atmosphere. 

The hypothesis is supported in six of the seven tem- 
perament areas under autocratic atmosphere and two of 
the seven areas under democratic. 

5. The lower the temperament rating of the subject 


. the greater will be the persistence under autocratic at- 


mosphere. 

The hypothesis is supported in three of the seven tem- 
perament areas and partially supported in three additional 
areas. 
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6. The lower the temperament rating of the subject 
the less will be the persistence under laissez-faire or 
democratic atmosphere. 

The hypothesis is supported in three of the seven tem- 
perament areas for both laissez-faire and democratic at- 
mospheres. 

7. The more the temperament rating of the subject 
is average the greater will be the persistence under demo- 
cratic atmosphere. 

The hypothesis is supported in all temperament areas. 

8. The more the temperament rating of the subject 
is averaged the less will be the persistence under laissez- 
faire or autocratic atmospheres. 

The hypothesis was supported in four of the seven tem- 
perament areas under laissez-faire and autocratic atmos- 
pheres and partially in one other area. 

The general conclusion is that persistence behavior of 
junior and senior high school and college students is influ- 
enced by the contemporary interaction of an immediate 
stimulus factor - a task, remote stimulus factors - laissez- 
faire, autocratic, and democratic atmospheres, and resid- 
ual stimulus factors - temperament traits. Direction of 
change in persistence behavior can be partially predicted. 

Microfilm $2.45; Xerox $8.60. 186 pages. 


A STUDY OF THE ROLE EXPECTATIONS 
OF COUNSELORS IN THREE UNIVERSITY 
STUDENT COUNSELING CENTERS 


(L. C. Card No. Mic 58-7007) 


Beulah Minerva Hedahl, Ph.D. 
University of Minnesota, 1958 


The purpose of the study was to investigate the role 
expectations of the counselor position held by directors and 
counselors in three university student counseling centers, 
the extent of congruence on these role expectations between 
the counselors and their director in each center, the differ- 
ences between centers in the extent of congruence, and 
possible relationships between congruence and job satis- 
faction or director’s ratings of the counselors. 

The subjects for the study were the counselors and di- 
rectors of three counseling centers located at universities 
in the Western Conference. Two of the centers employed 
seven counselors each and one employed twelve. 

An inventory of counselor expectations was developed 
to measure the extent of agreement between a director and 
his counselors on their respective role expectations of the 
counselor position and to make comparisons between coun- 
seling centers. From a population of items suggested by 
experienced counselors, three counselors and three direc- 
tors were asked to select items which might differentiate 
between a director’s and a counselor’s expectations of the 
functions of counselors in a student counseling service. 
The items agreed upon by five of the six judges resulted 
in the Inventory of Counselor Position and Functions. An- 
Swering on a five point scale ranging from “Strongly agree” 
to “Strongly disagree,” the directors in the three centers 
gave their own role expectations of the counselor position 
and their predictions of the counselor’s expectations while 
the counselors gave their own role expectations and their 
predictions of what the director expected of them. Two 





other instruments were used: counselor job satisfaction 
was measured by a modification of the Hoppock Job Satis- 
faction Blank, while director’s ratings of counselors were 
made on a rating scale developed for the purpose. 

On the scores of congruence between individual coun- 
selors and their directors on their respective role expec- 
tations, more congruence was found than would be expected 
by chance. The differences among counseling centers in 
the extent of agreement between a director and his coun- 
selors was, for the most part, not statistically significant. 
When the inventory items were examined for response pat- 
terns, all directors and two-thirds of all of the counselors 
were found to agree on a third of the items. In each of the 
centers, the director and two-thirds of his counselors also 
agreed on enough additional items so that within each cen- 
ter there was agreement on half of the items. No consist- 
ent relationship was found between either counselor job 
satisfaction or director’s ratings of counselors and the 
measures of agreement, in part because of the heavy skew- 
ing toward the positive end of both job satisfaction and di- 
rector’s ratings. 

When congruence scores based on the director’s expec- 
tations-counselor’s expectations were compared with those 
based on director’s expectations-counselor’s predictions 
or director’s predictions-counselor’s expectations, few 
differences were found for the centers as a whole. Appar- 
ently directors and counselors were sufficiently congruent 
in their expectations of the counselor position so that the 
extent of congruence with the other is not increased when 
they predict what responses the other will make. 

In general the counselors in the three centers have 
common attitudes toward counseling practice and ethics in 
that they tend to see themselves as general counselors 
giving precedence to no one type of counseling over another 
and regarding the relationship with the client as confiden- 
tial; they see themselves as members of a profession who 
will be engaged in research, belong to professional organi- 
zations, read professional literature, and have faculty sta- 
tus; and they expect to assume some student personnel 
functions in addition to those directly related to counseling 


and research. Microfilm $3.45; Xerox $11.80. 267 pages. 


THE EFFECTIVENESS OF A MODIFIED CLASSROOM 
COMMUNICATOR IN THE STUDY 
OF LEARNING AND RETENTION 


(L. C. Card No. Mic 58-7070) 


Boleslaus S. Kurpiewski, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Dr, Henry Angelino 


This study was undertaken to investigate the effective- 
ness of the Modified Classroom Communicator when used 
as a training aid to facilitate the learning and retention of 
material presented in a series of six lectures based on an 
Introduction to D. C. Electricity. 

The Modified Classroom Communicator is an electrical 
device composed of 36 individual Response Stations con- 
nected to a Console. The Console Panel contains two 
columns of lights with 18 sets of lights in each column 
arranged in rows of four. Response Stations contain four 
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toggle switches which are used to make responses to mul- 
tiple-choice questions projected on a screen. Console 


Lights signalthe correctness or incorrectness of responses. 


One control method and three experimental methods 
were employed. The control Method A followed the con- 


ventional manner of asking questions at the end of lectures. 


In Method B either eight or nine questions were projected 
on a screen at the end of each lecture. Answer sheets 
were used for the responses. In Method C the questions 
were projected during the course of each lecture after 
small units of work were presented. Method D was identi- 
cal to Method C except that the Modified Classroom Com- 
municator was used for the responses. 

The subjects were 833 trainees at the Naval Air Tech- 
nical Training Center, Norman, Oklahoma, randomly as- 
signed to the four methods groups. Method A contained 
206 subjects, Method B 210 subjects, Method C 212 sub- 
jects, and Method D 205 subjects. 

At the end of the experimental day a posttest of 50 mul- 
tiple-choice questions based on the lectures was adminis- 
tered to the subjects. Nine days later these subjects re- 
ceived a retention test containing 100 questions. 

Analysis of variance was applied to these data and t 
ratios were derived to test the statistical significance of 
the differences between specific methods groups. This 
analysis provides a means by which the effectiveness of 
one method could be compared with the effectiveness of 
any other method. 

The results of the analysis indicated that the experi- 
mental methods, with the exception of Method B, were su- 
perior to the control method on the posttest, and that the 
three experimental methods were superior to the control 
method on the retention test. Differences between the ex- 
perimental methods were not significant. 

These results indicate the following conclusions: 

1. The Modified Classroom Communicator and the 
answer sheet technique can facilitate the learning and 
retention of lecture material when used as training aids to 
encourage groups of trainees to respond to series of 
questions based on the lectures. 

2. The largest significant differences occurred be- 
tween Methods A and D on the posttest and retention test 
indicating that the Modified Classroom Communicator was 
effective in facilitating the learning and retention of the 
lecture material. 

Microfilm $2.00; Xerox $5.20. 103 pages. 


A STUDY OF CERTAIN VARIABLES AND THEIR 
IMPLICATION IN THE VOCATIONAL REHABILITATION 
TRAINING OF VETERAN TRAINEES 


(L. C. Card No. Mic 58-7250) 


Quinten Snow Mathews, Ed.D. 
North Texas State College, 1958 


This study was concerned with two groups of disabled 
veterans of the Korean Conflict who enrolled in on-the-job 
training under the Vocational Rehabilitation Act and who 
resided in the Dallas Veterans Administration Regional _ 
Office area. One group was comprised of sixty-seven dis- 
abled veterans who were in a discontinued status. The 
second group was comprised of seventy-six disabled vet- 
erans who were in rehabilitated status. 





Certain identifiable characteristics that were consid- 
ered in the vocational rehabilitation training of veterans 
through the on-the-job method were studied. The purpose 
of the study was to determine if disabled veterans of the 
Korean Conflict who finished their vocational rehabilitation 
training programs differed in the identifiable character- 
istics from those who failed to complete their courses. 
The identifiable characteristics studied were mental ability 
test scores, scores on each of the scales of interest tests, 
age, magnitude of disability, disability classifications, 
formal educational level, length of approved course, de- 
pendency status and trained worker wage rates. Differ- 
ences of the two groups on each of the characteristics or 
variables studied were treated by appropriate statistical 
techniques. 

The nature of the problem of the study required a cer- 
tain amount of investigation in the area of how the disabled 
veteran, the employer-trainer and the Veterans Adminis- 
tration training officer perceived the immediate circum- 
stances surrounding the veteran’s situation that seemed 
to cause the termination of training before employability 
had been reached. | 

The collection of data for the study involved three ma- 
jor steps. First, training status punched cards were ob- 
tained from the Administrative Division of the Veterans 
Administration Regional Office so that the individuals to 
be included in the study could be identified. A second step 
included an examination of training subfolders on each 
veteran. Training subfolders included the counseling and 
training records on each veteran trainee who entered and 
pursued on-the-job training under the Vocational Rehabili- 
tation Act. A third step involved the arrangement of data 
for treatment by appropriate statistical techniques. 

The differences between the rehabilitated study group 
and the discontinued study groups were not statistically 
significant with respect to the variables of mental ability 
test scores, scores on the scales of the Kuder Preference 
Record and the Lee-Thorpe Interest Inventory, age, mag- 
nitude of disability, disability classifications, formal 
educational level, length of approved course and trained 
worker wage rates. Highly significant differences were 
found between the two study groups with respect to the 
number of dependents and the kinds of dependents for which 
the individuals were responsible. The percentages of dis- 
abled rehabilitated veterans in the dependency status cate- 
gories of “wife only,” “wife and child or children” and 
“child or children” were substantially higher than the per- 
centages of disabled discontinued veterans in those cate- 
gories. The percentage of discontinued veterans with no 
dependents was significantly higher than the percentage of 
rehabilitated veterans in this category. 

A significant phenomenon that was revealed in the study 
of reasons for discontinuance was the fact that a high per- 
centage (over 83 per cent) of the disabled veterans were 











progressing satisfactorily at the time the termination 


occurred. “Personal, domestic or financial problems,” 
“to accept employment in another occupation,” “training 
incompatible with disability or medically not feasible for 
training” and “approval of training facility or course with- 
drawn” accounted for more than 71 per cent of the total 
discontinued group. 

Microfilm $2.00; Xerox $5.40. 106 pages. 
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FREUD AND ROGERS: A COMPARATIVE 
STUDY OF TWO PSYCHOLOGICAL SYSTEMS 


(L. C. Card No. Mic 58-7785) 


Ben O. Rubenstein, Ph.D. 
University of Michigan, 1958 


The growing importance of Rogers’ client-centered 
theories of personality suggest that a critical comparative 
examination of them would be both fruitful and timely. Rog- 
ers’ constructs have had great influence upon the fields of 
counseling and consulting psychology, and both the tech- 
nique and the hypotheses upon which they are based have 
evoked considerable controversy. Although Freud came 
from a different cultural and historical epoch, it was the 
intent of the study to place certain expanded Rogerian con- 
cepts against the larger backdrop of psychoanalytic theory. 

The methodology is based upon the truism that all of 
psychology rests upon philosophical assumptions. Accord- 
ingly, the study proceeds from an examination of the idea- 
tional origins of both men to a description of their psycho- 
logical systems and methodology. The theories of the two 
psychologists are delineated and evaluated within the phi- 
losophy of science, recognizing that theory construction is 
a unique, creative interpretation of empirical data. The 
particular epistemological frame of reference of each man 
becomes clear from such a delineation. An investigation 
is made of the philosophical influences which both men 
found compatible with their own developing ideas about the 
essence of man. 

The following significant ideological differences emerged 
from the study: 

1. Rogers has denied the influence of his past upon his 
present and felt that his conception of the nature of man 
has been arrived at through the assessment of empirical 
clinical material. Freud accepted the influence of the past 
and based much of his psychological theory upon significant 
events in his own early life. The former faced the future 
and felt that man could transcend himself; the latter looked 
at the past and was bleak about prospects for change in man. 

2. The examination of the two psychological systems 
reveals sharp differences. Rogers maintained a mind- 


body dichotomy and was not concerned with energy sources. 


Freud, conversely, visualized the ideas both the link to the 
soma and the source of instinctual energy. Rogers’ sys- 
tem, belonging to the phenomenonological school, conceives 
of the self as part of one’s own perceptual field. Freud 
viewed the self (ego) as evolving out of the need to mediate 
between instinctual needs and environmental requirements. 
The Rogerian therapeutic system can be labeled a therapy 
of conscience and is concerned with the elimination of 
conditions of worth through the empathic unconditional 
acceptance by the therapist. This system can be located 
in the Freudian psychology at the point of interaction be- 
tween the ego and the superego. Freud, however, consid- 
ered problems caused by a too strict conscience as only 
one of many consequences of psychic malfunctioning. 

3. The two systems rest upon two completely different 
ontological assumptions. Rogers, an idealist, believes that 
man in his essence is social, positive, and good. Rogers 
holds simultaneously to a contradictory existentialist belief 
in which he believes each man is his own universe and 
there is no objective experience. Freud ascribed to an 
evolutionary physicalistic orientation with the belief that 
man in his essence was primitive and irrational, having 


a capacity for good or bad; the direction to be determined 
by the particular socio-cultural milieu. 

4. The two men differ in their epistemological frames 
of reference and in their philosophies of science. Rogers 
spells out his particular epistemology by his rejection of 
of the concept of the unconscious and his denial of the in- 
fluence of the past. He thereby rules out certain data which 
psychoanalysis accepts and postulates as empirical data. 
Rogers maintains a dichotomy between the scientist and 
the subjective experiencer. Freud visualized both sub- 
jectivity and objectivity occurring at the same time. This 
dissimilarity manifests itself in their view of science. 
Rogers chose arbitrarily to develop a system which lent 
itself primarily to prediction and control. He has supreme 
confidence in operationism. Freud sought to explain and 
to extend the frontiers of knowlege. He was not opposed 
to operationism and validation, but expressed greater con- 
cern that hypotheses should not be prematurely immured 
into tight theories. 


Microfilm $2.35; Xerox $8.20. 179 pages. 


DESEGREGATED EDUCATION AND DIFFERENCES 
IN ACADEMIC ACHIEVEMENT 


(L. C. Card No. Mic 58-2934) 


Ivan Gordon Samuels, Ph.D. 
Indiana University, 1958 


The Problem: 

This study represents an effortto determine whether 
or not, when such factors as intelligence, preschool readi- 
ness, school attendance, health, and socio-economic status 
are held as constant as possible, there are statistically 
significant differences in academic achievement between 
Negro and white students when both racial groups are edu- 
cated together. An attempt was also made to determine 
whether or not when the above-mentioned factors are held 
constant, there were statistically significant differences 
in achievement between Negro students, some of whom 
were educated in a Negro elementary school, and others 
who were educated in a mixed school. 





e. 


The Method: 

All students were matched as closely as possible in 
intelligence, preschool readiness, attendance, health, and 
socio-economic status on the basis of records obtainable 
within the school system. After the students were found to 
be similar in the areas already mentioned they were then 
compared in academic achievement as determined by the 
results of the Metropolitan and Stanford Achievement tests 
and teachers’ grades. These comparisons were made at 
the 7th and 8th grade levels for some students, and grades- 
1 through 4, and grade 6 for others. 





The Findings: 








The results of the study disclosed that there were 
numerous statistically significant differences in general 
achievement in favour of white students. The differences 
in the area of Language Arts were greater than those in 
Arithmetic. The differences in achievement tended to be 
smaller because of the similarity of the groups. At the 
end of the first year of integrated education the differences 
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between Negro and white students increased, in contrast to 
the fact that such differences tended to decrease or at least 
remain static at the end of the second year of integration. 
Negro students in the Negro elementary school were ahead 
in their achievement at the first and second grade levels, 
while the Negro students in the mixed schools were ahead 
in grades 3,4, and 6. 
Microfilm $2.00; Xerox $5.80. 120 pages. 


THE OCCURRENCE OF “EMOTIONAL BEHAVIOR” 
DURING THREE VARIETIES OF A LEARNING 
EXPERIENCE WITH IMPLICATIONS FOR 
COMMUNICATION AND EDUCATION 


(L. C. Card No. Mic 58-5218) 
Warren Douglas Stevens, Ed.D. 
Indiana University, 1958 
Chairman: Nicholas_A, Fattu 


Thesis: The Occurrence of “Emotional Behavior” During 
Three Varieties of a Learning Experience with Implications 
for Communication and Education. 





Problem: To select from the many ways in which the “emo- 
tions” have been considered that one which would seem to 
have greatest operational significance for the communica- 
tor and educator, to develop a hypothetical behavior model 
providing for “emotion” as an operational construct, and 

to test assumptions deriving from the model by experiment. 





Procedure: Literature relative to the “emotions” was re- 
viewed with respect to five mind-body philosophical orien- 
tations and with respect to the services which the emotions 
have been presumed to perform as either disorganizing to 
behavior, or aiding in adaptive behavior. A hypothetical 
behavior model based on the concept of energy transaction 
was developed and transactionally oriented definitions for 
motivation, emotion, learning, perception, communication, 
instruction, and education were stated. Three assumptions 
relative to the course of “emotional behavior” during learn- 
ing were derived from the model: (1) During the course of 
learning there are measurable evidences of random organ- 
ismic and random field behavior; (2) Learning resulting 
from instruction involves less random behavior than does 
learning which occurs without the aid of instruction; (3) As 
learning approaches completion there is a reduction in the 
amount of random behavior which can be observed. The 
response-to-response difference in intensity of response 
for heart rate, finger pressure, and duration of subject 
controlled reinforcement were chosen as behavior vari- 
ables to be measured during the course of learning. The 
assumptions were stated in the form of ten null hypotheses 
and three groups of high school boys totalling 89 subjects 
were matched for mental age and observed for the behavior 
variables throughout three varieties of a learning experi- 
ence. Group I learned the answers to three simple multi- 
ple choice problems in addition which were presented in 
the form of nonsense syllables through trial and error 
alone; Group II, in addition to receiving reinforcement at 
each response had the correct response underlined for 
three out of every nine stimuli; Group III, in addition to 








reinforcement, had the numerical values of the nonsense 
syllables identified for three out of every nine stimuli. 


Conclusions: (1) Among the groups there were no signifi- 
cant differences in learning scores; (2) Among comparable 
sixths of the data for the three groups, there were no sig- 
nificant differences in the mean response-to-response 
differences in heart rate, finger pressure, or duration of 
reinforcement; (3) Among sixths of the data for all groups 
taken singly, there were significant differences at the .01 
and .05 levels for all three variables; (4) Among sixths of 
the data for the combined groups, there were significant 
differences at the .01 level; (5) For the combined group 
data, the maximum response-to-response differences for 
each of the variables occurred at the fifth-sixth when 
learning scores increased at their maximum rate. Be- 
cause the stimuli were not sufficiently different to provide 
for different learning rates among the three groups, the 
first assumption could not be tested. Assumptions 2 and 
3 were both accepted in terms of the experiment employed. 
It was concluded that the communicator and educator might 
profitably consider “emotion” from the standpoint of ob- 
servable behavior alone and further that the response-to- 
response variability of behavior as one evidence of “emo- 
tion” did occur during the learning experiences employed. 
The conclusions were further discussed in the light of 
their significance to the communicator and educator. 
Microfilm $3.05; Xerox $10.60. 236 pages. 





DEVELOPMENT OF AN INVENTORY OF 
NONCOGNITIVE PREDICTORS OF ACADEMIC SUCCESS 


(L. C. Card No. Mic 58-3134) 


Annie W. Ward, Ph.D. 
The University of Tennessee, 1958 


Major Professor: Edward E, Cureton 


After a survey of other studies of nonintellectual fac- 
tors in academic success, an inventory of 689 alternatives 
was constructed, covering items on (a) motivation for col- 
lege attendance, (b) home, school, and community back- 
ground, (c)work-study habits, and (d) personal character- 
istics. The inventory was administered to first quarter 
freshmen at the University of Tennessee in the Fall of 
1957. Criterion groups of achievers and nonachievers 
were selected on the basis of the difference between the 
predicted and actual grade point averages for the first 
quarter, with prediction being worked out separately for 
eight courses of study at the University. The responses 
of these two groups were compared for each alternative 
on the inventory, and the probability of chance differences 
between the groups was worked out by Chi-square. The 
discriminating powers of the items with the lowest prob- 
abilities were further checked with a subsample of stu- 
dents predicted to fail (grade point average less than 1.50), 
who passed (grade point average greater than 2.00), and 
those predicted to pass (predicted grade point average 
2.00 or better) who failed. Only those items were selected 
for the final inventory which had alternatives discriminat- 
ing at the .05 level or less for the first criterion group, 
and which discriminated between the subsample groups in 
the same direction. 
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Fifty-eight alternatives met these criteria. Twenty- 
seven were positive and thirty-one were negative. Most of 
the items retained in the final inventory were related either 
to home, school and community variables, or to work-study 
habits. Although some of the items selected for inclusion 
in the revised inventory came from all categories which 
the inventory was designed to cover, an inspection of the 
content of the retained items indicated that there was a 
common element running through most of them. This ele- 
ment seems to be interest in academic matters. It seems 
that many students who do less well than their test scores 
predict are those who enter college because they want the 
recognition and status of the college degree, but have no 
desire for the learning on which it is supposed to be based. 

In a cross-validation study, using students entering the 
University in the Winter quarter, the inventories were 
scored on only those items which had been found to be dis- 
criminating in the previous study. The difference in the 
mean score for the achievers and nonachievers yielded a 
t value of 5.660, indicating that the probability of a chance 
difference of that magnitude is .00001. A point-biserial 
correlation, corrected for range, between scores on the 
inventory and the deviation scores yielded a correlation of 
75. The multiple correlation for the prediction of the first 
quarter grade point average from test scores and the in- 
ventory score yielded r = .79, an increase of .06 over the 
prediction based on test scores alone. 

Microfilm $2.00; Xerox $6.20. 128 pages. 








PASSIVE -DEPENDENCY IN REHABILITATION 
(L. C. Card No. Mic 58-5243) 


Ralph Kenneth Wilcox, Ed.D. 
University of Missouri, 1958 


Supervisor: Dr. John F, McGowan 


There were two main aims of this study: (1) to deter- 
mine the extent to which a rehabilitation population differed 
from a normal population with reference to passive-de- 
pendency, and (2) to compare passive-dependency among 
certain subgroups within the rehabilitation population. To 
these ends the following five hypotheses were advanced. 
Number one deals with the first aim of the study and num- 
bers two through five with the second. 

Hypothesis One: There is no significant difference be- 
tween a group of rehabilitation clients and a group of nor- 
mals (employed peers) on a measure of passive-dependency 
(hereafter abbreviated p-d). 

Hypothesis Two: There is no significant difference in 
the p-d scores of rehabilitation clients who are welfare 
recipients and those who are not welfare recipients. 

Hypothesis Three: There is no significant difference 
in the p-d scores of rehabilitation clients whose disability 
is rated mild and those whose disability is rated severe. 

Hypothesis Four: There is no significant difference in 
the p-d scores of rehabilitation clients whose rehabilitation 
potential has been judged above average and those judged 
average. 

Hypothesis Five: There is no significant difference in 
the p-d scores of rehabilitation clients having psychoso- 
matic disorders and those having non-psychosomatic dis- 
orders. 





These hypotheses grew out of the apparent agreement 
between the accounts in the literature describing the prob- 
lem of “dependency” in rehabilitation and the behavior 
attributed to the individual with a character disorder clas- 
sified by the American Psychiatric Association as passive- 
dependent. 

The Kessler passive-dependency scale as revised by 
Wilcox, was administered to 188 rehabilitation clients by 
their own rehabilitation counselors and to 100 employed 
individuals by the writer. These groups were equated for 
age and sex (age 20 to 45 inclusive, male). The rehabilita- 
tion counselor was also asked to complete a short infor- 
mation blank which served as a basis for forming various 
subgroups of the rehabilitation population. This blank also 
sought two judgments of the counselor: (1) degree of handi- 
cap imposed by the physical disability (mild or severe) and 
(2) the rehabilitation potential of the client (above average, 
average or below average). 

Each of the five hypotheses was tested by an analysis- 
of-variance of the passive-dependency scores for the vari- 
ous groups. Where the F-ratio was significant at the .05 
level or beyond and more than two groups were involved, 
t-ratios were computed to evaluate the differences between 
the means. As a result of these statistical procedures 
four of the hypotheses were refuted; numbers one, two, 
four and five. Number three was retained. From these 
findings, and within the limitations of the study, six con- 
clusions were drawn as follows: 

1. Passive-dependency is significantly greater (.02 level 
of confidence) among rehabilitation clients than among their 
employed peers. (hypothesis number one) 

2. Passive-dependency is significantly greater (.01 level 
of confidence) among rehabilitation clients who are welfare 
recipients than clients who are either self-supporting or 
supported by their families. (hypothesis number two) 

3. Passive-dependency is significantly greater (.05 level 
of confidence) among rehabilitation clients who are sup- 
ported by their families than those who are self-support- 
ing. (hypothesis number two) | 

4. Passive-dependency is significantly greater (.01 level 
of confidence) among rehabilitation clients whose rehabili- 
tation potential is judged below average than those whose 


rehabilitation potential is judged above average. (hypothe- 


sis number four) 

5. Passive-dependency is significantly greater (.01 level 
of confidence) among those clients whose rehabilitation 
potential is judged average than those whose rehabilitation 
potential is judged above average. (hypothesis number 
four) _ 

6. Passive-dependency is significantly greater (.05 level 
of confidence) among those rehabilitation clients whose 
disability can be classified as psychosomatic than those 
clients with non-psychosomatic disorders. (hypothesis 
number five) 

Hypothesis number three is retained. 
Microfilm $2.00; Xerox $4.60. 89 pages. 
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A STUDY OF PROBLEMS AND SATISFACTIONS IN 
THE REARING OF MENTALLY RETARDED CHILDREN 


(L. C. Card No. Mic 58-7075) 


Ernest P. Willenberg, Ed.D. 
The University of Oklahoma, 1958 


Major Professor: Percy T. Teska 


In recent years much emphasis has been placed on the 
importance of the family unit in maintaining mentally re- 
tarded children in natural or foster homes. Unfortunately, 
research has been meager in those areas which concern 
the experiences and viewpoints of the parents who have the 
responsibility of raising such children. One purpose of 
this dissertation is to provide data which would lead toa 
better understanding and appreciation of how the parent 
views the retarded child in the setting of home, school, and 
community life. The results of such knowledge and under-. 
standing should pave the way to a more harmonious and 
effective integration of the mentally retarded person in the 
social and economic life of his society. 

The objective was to analyze the problems and satis- © 
factions reported by fifty parents in the rearing of their 
mentally retarded children, and to compare these results 
with responses from a matched group of parents of average 
ability children. i: 

The data were obtained by recorded interviews with the 
parents during the school year 1953-54. 

The following is a summary of the findings: 

1. Parents of mentally retarded children reported more 
problems and satisfactions than were expressed by the com- 
parative group. 

2. More problems than satisfactions were reported 
concerning the retarded; more satisfactions than prob- 
lems, relative to the average group. 

3. The three leading concerns for both groups of chil- 
dren were classified in the general areas of: (a) the child’s 
health; (b) his schooling; and (c) his personality. 

4. The frequency of expressed satisfactions to some 
degree appears to be related to problems reactions and 
dependent upon anxiety and guilt feelings. 

0. The child’s competency or responsibility in the home 
was appreciated especially by parents of the most severely 
retarded children, particularly girls, who were twelve 
years or older, members of small families, and born early 
in stable marital unions. 

6. The expression of problems pertaining to the re- 
tarded child’s social maturity, health, and intellectual level 
occurred with significantly greater frequency among the 
more severely retarded who were members of smaller 
size families of the “upper” social classes. Social maturity 
and health problems also emerged as major concerns for 
younger retarded children who were being reared by their 
natural parents. When the child came later in the parents’ 
life, there was the likelihood of increasing concern for the 
child’s social immaturity and the degree of his retardation. 

7. Significantly more satisfactions relative to person- 
ality traits were attributed to the retarded children who 
were lowest in I.Q., twelve years or older, and residents 
of the local community up to five years. 

8. Problems of school achievement and placement of 
the retarded child became critical, particularly with boys, 
in larger size families where their natural parents had 
been long term residents in the local communities. 

Microfilm $3.80; Xerox $12.80. 295 pages. 


AN EVALUATION OF PRE-SERVICE AUDIO-VISUAL 
EXPERIENCES IN SELECTED OKLAHOMA TEACHER 
EDUCATION INSTITUTIONS BASED ON 
REACTIONS OF TEACHERS AND SUPERVISORS 


(L. C. Card No. Mic 58-7077) 


Harry Paul Zimmerman, Ed.D. 
The University of Oklahoma, 1958 


Major Professor: William Ray Fulton 


This study was concerned with the evaluation of expe- 
riences provided pre-service teacher education students 
in developing audio-visual knowledges and competencies. 
It was designed to answer the following questions: (1) What 
audio-visual knowledges and competencies are needed when 
entering the teaching profession? (2) To what extent are 
these experiences offered in Oklahoma state supported 
colleges and universities? (3) How well do graduates pos- 
sess needed knowledges and competencies ? 

A jury consisting of thirty-six members was selected. 
Each juror was asked to rate a series of characteristics 
concerning utilization of audio-visual materials in terms 
of their importance to a beginning teacher. Ratings thus 
obtained were used for establishing criteria, and provided 
a basis for the development of a second and third ques- 
tionnaire to determine: (1) extent to which needed expe- 
riences were provided in selected colleges and universities 
and, (2) extent to which 1956 teacher education graduates 
possessed needed knowledges and competencies. 

Data received from ten colleges and universities and 
from 216 graduates represented the total population as 
defined for the study. 

The audio-visual characteristics in the questionnaire 
were grouped into seven major parts: (1) physical char- 
acteristics, (2) background knowledges, (3) educational 
value, (4) operation of equipment, (5) maintenance of 
equipment, (6) utilization, and (7) production, and were 
sub-divided into sixty-seven statements. An analysis of 
data pertinent to each item provided a basis for an evalua- 
tive statement concerning the related experience. 


Findings: 





1. Teacher graduates appeared weak in the degree of 
knowledge acquired in sixty of the characteristics examined 
and seemed to be strong in only seven characteristics. 

2. A majority of the institutions of higher learning 
offered opportunities to acquire adequate knowledges and 
competencies in audio-visual education. 

3. A larger number of graduates possessed knowledge 
of the theoretical concepts of utilization while fewer pos- 
sessed competency in operation, maintenance, and pro- 
duction. 

4. In the majority of institutions planned experiences 
leading to acquisition of audio-visual knowledges and 
competencies were provided in a formal course which was 
offered on an elective or semi-elective basis. 


Conclusions: 








1. Correction of deficiencies in pre-service teacher 
preparation could improve greatly the extent of audio- 
visual knowledges and competencies possessed by prac- 
ticing teachers. 

2. Teacher education programs should require acourse 
in audio-visual education or include planned experiences in 
all professional education courses. 
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3. A large number of employed teachers need in- 
service instruction in audio-visual education. 


Recommendations: 

1. A basic course in audio-visual education should be 
required of all prospective teachers, or the professional 
sequence should be organized to include audio-visual expe- 
riences on an integrated basis. 

2. Audio-visual laboratories should be established 
which would provide prospective teachers opportunity to 
become competent in production of audio-visual materials 
and in the operation of equipment. 

3. Oklahoma institutions should cooperatively engage 
in the study of curricula changes which might well result 
in greater assurance that teacher education students re- 
ceive needed audio-visual knowledges and competencies. 

Microfilm $3.25; Xerox $11.00. 250 pages. 
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THE RELATIVE IMPORTANCE OF CERTAIN 
FACTORS IN EFFECTIVE TEACHING ACCORDING 
TO THE OPINION OF SELECTED ELEMENTARY 

TEACHERS, SUPERVISORS AND BOARD 
MEMBERS IN TEN COMMUNITIES 


(L. C. Card No. Mic 58-5747) 


Lola Mildred Davis, Ph.D. 
Northwestern University, 1958 


Chairman: Dr. Frank S. Endicott 


The problem studied was: to determine the relative 
degree of importance of certain factors considered impor- 
tant in effective teaching according to the opinions of su- 
perintendents, principals, school board members, and 
teachers of varying degrees of competence in ten selected 
communities. 


The study sought information on the following questions: 


(1) According to the opinions of persons engaged in edu- 
cation at the local school level, are there differences in 
the relative importance of selected factors which are gen- 
erally considered important in effective teaching, and if 
so, what importance does the entire group studied assign 
to each of the selected factors? (2) Are there significant 
differences of opinion among superintendents, principals, 
board members, and teachers of varying degrees of com- 
petence concerning the relative importance of the selected 
factors? (3) On which factors are there significant differ- 
ences of opinion among the different groups and on which 
factors is there general agreement? (4) Which groups 
studied tend to be most in agreement with each other and 
which groups tend to be least in agreement? (5) What are 
the opinions of each of the eight groups studied concerning 
the relative importance of each of the selected factors? 
(6) Do groups of principals, and poor, fair, average, good, 
and superior teachers differ in opinion from other like 
groups in the ten selected communities, on the relative 
importance of the factors studied, and if so, on which fac- 
tors does each group differ in opinion from other like 
groups in the ten selected communities ? 





The sample studied was drawn from ten Northern IIli- 
nois communities and included persons participating in 
elementary education as follows: 9 superintendents, 36 
school board members, 66 principals, and 765 classroom 
teachers of grades one through six. The teachers were 
evaluated for teaching effectiveness by their principals as: 
24, poor; 66, fair; 216, average; 301, good; and 159, su- 
perior. The total sample consisted of 876 persons. 

Procedures involved in the study were: (1) preparation, 
distribution, and collection of a questionnaire composed of 
seventy-four items each representing a factor generally 
considered important in effective teaching subsumed under 
categories of Personal Qualities, Pupil Relations, Com- 
munity Relationships, Classroom Management, Profes- 
sional Development, and Administrative Relationships; 

(2) tabulation of data from questionnaires; (3) statistical 
treatment of the data through analyses of variance, corre- 
lation, comparisons of group means using the t-technique, 
and ranking of group means for items within each category. 

Data are organized and presented in detail as they re- 
late to the six questions about which the study sought in- 
formation. 

The findings indicate that (1) the sample assigned 
different degrees of importance to the factors studied: 
(2) groups studied differed significantly at the one per cent 
level of confidence in their opinions concerning the im- 
portance of forty-two factors studied; and (3) groups or 
principals, and poor, fair, average, good, and superior 
teachers differed at the one per cent level of confidence 
from other like groups in the ten selected communities 
(for example, principals in one community differed from 
principals in other communities) in their opinions con- 
cerning the relative importance of a total of thirty-two of 
the factors studied. 

Microfilm $3.30; Xerox $11.40. 256 pages. 


ATTITUDES OF STUDENT TEACHERS, 
COLLEGE SUPERVISORS AND SUPERVISING 
TEACHERS TOWARD YOUTH 


(L. C. Card No. Mic 58-5205) 
Darrell Robert Dunham, Ed.D. 
Indiana University, 1958 


Chairman: Howard T. Batchelder 


The present investigation involved a comparative anal- 
ysis of the expressed attitudes of student teachers toward 


youth with those of college supervisors and supervising 


teachers during the periods of concentrated study in pro- 
fessional education and intensive student teaching. The 
research was considered as having four purposes: (1) to 
determine the amount and direction of the net change in 
the attitudes of student teachers toward youth during the 
professional semester of teacher education; (2) to deter- 
mine whether there were any significant changes in the 


attitudes of student teachers toward youth during either 


the period of concentrated study in professional education 
or the period of intensive student teaching; (3) to deter- 
mine whether the greatest amount of change in the attitudes 
of student teachers toward youth occurred during their 
period of concentrated study in professional education or 
during their period of intensive student teaching; (4) to 
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determine what similarities of differences existed between 
the attitudes of the student teachers toward youth and the 
attitudes of the college supervisors and supervising teach- 
ers toward youth during the professional semester. 

The investigation was conducted during the second se- 
mester of the academic year of 1954-1955. The subjects 
of the investigation included 15 college supervisors of stu- 
dent teaching, 140 secondary school supervising teachers, 
and 150 prospective teachers of Indiana University. 

The Minnesota Teacher Attitude Inventory was the 
standardized instrument employed as the testing instru- 
ment in the study. The MTAI was first administered to the 
student teachers at the beginning of the professional se- 
mester in February, 1955. The inventory was administered 
a second time to the student teachers in April immediately 
prior to their leaving the campus for their student teaching 
assignments in the cooperating schools. The prospective 
teachers received the inventory a third time at the com- 
pletion of the student teaching period. 

The supervising teachers and college supervisors re- 
ceived the MTAI but one time each, since the assumption 
was made that their attitudes toward youth remain constant 
during the school year. 

For comparative purposes the supervising teachers and 
the prospective teachers were divided according to sex and 
subject-matter areas. The prospective teachers were fur- 
ther divided by grade point average. Fisher’s “t” was used 
as the statistical test of significance. 

Based on the analysis of the data the following conclu- 
sions were drawn: 

1. During the program of professional education on 
campus at Indiana University a change in a positive direc- 
tion was effected in the attitudes of the prospective teach- 
ers toward youth. 

2. During the program of off-campus student teaching 
at Indiana University, a change in a negative direction was 
effected in the attitudes of the prospective teachers toward 
youth. 

3. The off-campus experience of student teaching had 
a greater effect on the attitudes of the student teachers 
toward youth than did the on-campus experience of pro- 
fessional education. 

4. The student teachers tended to approximate the at- 
titudes held by their instructors on campus or their super- 
vising teachers off campus during the period the student 
teachers were in close contact with each respective group. 

». At the conclusion of the professional semester the 
attitudes of the prospective teachers were more nearly 
negative than at the beginning of the professional semester. 
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(L. C. Card No. Mic 58-2772) 
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Statement of the problem 
This investigation was concerned with changes in 
classroom practices as they were related to an in-service 








—— 


curriculum study program designed to help teachers change 
their attitudes and behavior. The study was designed to 
test the hypothesis that a multi-dimensional approach to 
curriculum change would result in improvement of class- 
room practices. The multi-dimensional approach included: 
providing a psychological climate for learning, feeding in 
consistently new ideas, developing a sound rationale for 
the curriculum program, employing consultant help, work- 
ing cooperatively on classroom problems of concern to 
teachers, and focusing on the collection of evidence of re- 
actions of children. 

To test the hypothesis, the study attempted to find an- 
swers to these questions: (1) What enables teachers to 
change their classroom practices? (2) What climate frees 
teachers to experiment? (3) What kind of consultant or 
resource help aids teachers in identifying and working 
through specific curriculum problems which concernthem? 
(4) What are measures or indices of change in teacher 
attitude? (5) During the study what changes occurred in 
classroom practices? (6) What conditions and experiences 
do teachers identify as helps in promoting experimentation 
and change? (7) What experiences do teachers identify as 
hindrances or blocks to experimentation and change? 

The following basic assumptions guided the study: 

(1) There is need to change school practices in the direc- 
tion of bringing practices in line with known and accepted 
principles of child growth and development; initiating 
practices consonant with psychological principles of learn- 
ing, testing emergent practices described in the literature 
for meeting the challenge of individual differences in chil- 
dren. (2) Significant change in curriculum is made when 
emphasis is placed on change in practices at the class- 
room level. (3) Change in classroom practices can be 
accomplished through on-the-job learning experiences for 
teachers and administrators. (4) Change in classroom 
practices is based upon change in attitude. | 

A variety of procedures and instruments was used to 
gather evidence on change in teacher attitude and behavior 
and in classroom practices. The procedures and instru- 
ments used in data collection included: observational rec- 
ords, rating scales, open questions and a questionnaire 
which used poll-type and open-end questions. A rating 
scale was used by the teachers, the principals and the 
supervisor in making the assessment of change practices 
in the classroom. The data from the rating scale were 
processed and quantified. A number of open-end question- 
naires was used to gather data on: teachers’ reactions to 
ways of working, teachers’ introspection and self-analysis 
of the change process; and visitors’ observations of change 
practices. A series of evaluation forms were used to get 
evidence on participants’ attitudes on the movement of the 
study, the satisfactions and dissatisfactions inherent in the 
study, and the relative value of specific activities. These 
descriptive data were processed and collated. 
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A STUDY OF THE EFFECTIVENESS OF THE SUBJECT 
MATTER OF MODERN MATHEMATICS IN THE 
PREPARATION OF ELEMENTARY SCHOOL TEACHERS 


(L. C. Card No. Mic 58-5616) 


Lyman Coleman Knight, Jr., Ed.D. 
University of Pittsburgh, 1958 


Supervisor: W. W. D. Sones 


The purpose of this study was to determine the effec- 
tiveness of the subject matter of modern mathematics, 
as compared to traditional mathematics, in the preparation 
of elementary school teachers. The relative effectiveness 
of the subject matter was determined on the basis of 
achievement on standardized tests and also on the basis 
of changes which occurred in subject matter preference. 

The population of the study consisted of an experimen- 
tal group of 30 students and a control group of 29 students 
both taught by the same professor. The control group was 
taught a traditional college review course of the funda- 
mentals of arithmetic, basic ideas of geometry, and alge- 
bra. The experimental group was taught a course in ele- 
mentary mathematics with the content and spirit of modern 
mathematics. Material was included on mathematical sys- 
tems, number systems, mathematical proof, groups, fields, 
and sets. The experimental course was designed to make 
more meaningful the fundamental concepts and techniques 
of mathematics. 

The college admissions tests and data, as well as pre- 
tests of the evaluative instruments employed in the study, 
were used to compare the groups at the beginning of the 
experiment. The pretests and posttests used in this study 
were designed to measure such abilities as mathematics 
reasoning, computational skills, and preference for sub- 
ject areas. 

The effectiveness of the subject matter of the two 
courses was determined by means of the t-technique. The 
t-test was applied to determine whether the differences 
between the means of the two groups were significant on 
each of the three pretests. The same technique was used 
to find the significance of the differences between the pre- 
test and posttest means of each group for each of the three 
tests. The t-test was also employed to compare the means 
of the two groups on the mid-term examination of the fol- 
lowing semester. The above application of the t-technique 
disclosed the following findings: 

1. The experimental group means were lower than the 
control group means on the pretests of mathematics rea- 
soning, computational skills, and subject preferences. 

The differences were not significant at the five per cent 
level but favored the control group. 

2. The gains of the control group from the pretests to 
the posttests of mathematics reasoning, computational 
skills and subject preference were not significant, although 
the group did come up to its expected grade placement in 
reasoning and in skills. 

3. The gains of the experimental group from the pre- 
tests to the posttests of both mathematics reasoning and 
computational skills were significant. The differences in 
means for mathematics reasoning were significant at less 
than the one per cent level, and for computational skills 
were significant between the five per cent and one per cent 
level. The differences on subject preference were not 
significant but did favor the experimental group. In every 





test the experimental group was lower than the control 
group on the pretest but was higher than the control group 
on the posttest. 

4. The experimental group was significantly better than 
the control group on the mid-term examination of the fol- 
lowing semester. 

When the effectiveness of the subject matter of modern 
mathematics compared to the subject matter of traditional 
mathematics is determined on the basis of the tests ad- 
ministered, the following conclusions seem tenable: 

1. For prospective elementary teachers with little 
mathematics background in high school, the subject matter 
of modern mathematics is more effective than traditional 
mathematics in developing mathematics reasoning and in 
developing computational skills. 

2. The preference for mathematics, and the attitude of 
the students in class is more favorable with the subject 
matter and point of view of modern mathematics than with 
that of traditional mathematics. 

Microfilm $2.00; Xerox $4.60. 89 pages. 


A PROJECTED PLAN FOR THE 
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The Pennsylvania State University, 1958 


Statement of the problem. It was the purpose of this 
study to propose a plan for the reorganization of Physical 
Education teacher-training programs in Canada based on 
data gathered through an exhaustive historical, interpre- 
tive and analytical study of the McGill School of Physical 
Education. 

This study was concerned specifically with problems 
related to the relationship between Education and Physical 
Education, the length of the period of preparation, the type 
of degree or diploma which should be awarded to success- 
ful candidates, the content of the curriculum, and the type 
of teaching certificale which should be granted. 

Procedures. Data were gathered through the use of 
the following techniques: library research, study of files, 
records and reports, the questionnaire method, personal 
interviews and correspondence. 

A study was first made of the history and development 
of the McGill School of Physical Education so that the 
Bachelor of Physical Education degree program which was 
initiated in 1955 could be interpreted and analyzed in the 
light of events which led up to its establishment. Conclu- 
sions and implications were drawn as a result of the his- 
torical data combined with the opinions of selected leaders 
in the field, graduates, and teachers, and on the basis of 
enrollment figures, drop-out and failure-rates, examina- 
tions results etcetera. 

Conclusions. It was found that: 


a) The objectives and curriculum of the McGill School of 
Physical Education have been influenced by a long 
association with the field of medicine. 


b) A large number of survey courses in the physical and 
biological sciences were included in the program because 
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of the importance whick was attached to this type of 
background as preparation for study and work in the 
area of medical and quasi-medical sciences. 


c) The Bachelor of Physical Education degree program 
was instituted as a result of the desire of the University 
to raise the academic level of its degree course in this 
field. 


d) There did not exist, in the Bachelor of Physical Educa- 
tion program, an appropriate balance between academic, 
professional education, and professional and technical 
physical education course work. 


e) The elimination of survey courses in the physical and 
biological sciences and their replacement with regular 
Arts and Science courses resulted in an extremely high 
failure-rate in the freshman and sophomore years of the 
Bachelor of Physical Education program. 


f) A closer association should be established between the 
School and the other teacher-training programs at Mc- 
Gill University. 


g) Graduates of the School should be prepared and certified 
to teach one or more academic subjects as well as Health 
and Physical Education. 


h) High failure-rate and a decreased enrollment suggest 
immediate and drastic changes that need to be made in 
the physical education program if the School is to at- 
tract and graduate an increased number of physical edu- 
cation teachers. 


Implications and recommendations. Because the other 
Canadian schools of physical education have been organized 
along lines similar to those which exist at McGill and be- 
cause their problems parallel those which were considered 
in this report, certain implications applicable to these other 
schools arise from the data. It would appear that all such 
schools should be more closely associated with education, 
should contain an appropriate balance between academic 
and professional course work, and should prepare their 
students to teach in an academic subject-area as well as 
in physical education. 
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The Pennsylvania State University, 1958 


The purpose of this study was to survey three factors 
which may influence teacher effectiveness in teaching arith- 
metic to elementary school children. The three factors 
were: arithmetical achievement, attitude toward arithme- 
tic, arithmetical problem solving behavior. 

The California Achievement Test, Mathematics Section, 
Grades 9 to 14, Form W, was given to 109 college seniors 
in elementary education to determine their level of math- 
ematics proficiency. Each senior completed the H. H. 





Reemers’ attitude scale, “Scale to Measure Attitude To- 
ward Any School Subject,” to find the students’ attitude 
toward arithmetic. A personal interview was held with 
each of the seniors, during which they were asked to re- 
work ten of the problems selected from a parallel form of 
the achievement test previously administered. A tape 
recording was made of the interviews with the students. 
The interviewer used a check list to evaluate the problem 
solving behavior of each student. The check list gave a 
five-point rating to each of four general categories de- 
scribing problem solving behavior: (1) General evaluation 
of the problem, (2) Evidence of social application, (3) Rea- 
sonableness of the answer, and (4) Confidence. The evalu- 
ative procedure was validated through the use of a team of 
qualified judges. 

A systematic study of the arithmetical achievement, 
attitude toward arithmetic, and arithmetical problem solv- 
ing of the 109 college seniors in elementary education has 
enabled the investigator to reach the following conclusions: 


1. The mean arithmetical achievement score of the 
group is beyond the twelfth grade level. 


2. Students who expressed a liking for mathematics 
were not necessarily those who had taken the most 
mathematics in high school. 


3. Students appear to recognize their own strengths 
and weaknesses in regard to arithmetical achievement. 
Students who felt well prepared to teach arithmetic 
were significantly higher in achievement than those 
who did not. 


4. No evidence was obtained to show that. “Teaching of 
Arithmetic,” nor the experience of student teaching 
appeared to change a student’s arithmetical achieve- 
ment, attitude toward arithmetic, or problem solving 
behavior. 


). The students’ mean attitude score was significantly 
higher than the norm on the Remmers’ scale. Only one 
student scored below the norm established by Remmers. 


6. Those who liked high school mathematics had higher 
average arithmetical achievement, attitude towardarith- 
metic, and problem solving scores than those who dis- 
liked it. 


7. On the other hand, attitude toward arithmetic and a 
liking for or a disliking for the subject appear to be 
somewhat different concepts. Students sometimes 
score high on an attitude toward arithmetic scale but 
expressed a dislike for the subject. They recognize 
the social, academic and economic values of arithme- 
tic but still have a dislike for the subject. 


8. Attitude toward arithmetic showed only a low cor- 
relation with arithmetical achievement and arithmeti- 
cal problem solving behavior. 


9. The college seniors were more proficient when 
arithmetical computations appeared in isolated form. 
The problems became more difficult when they re- 
quired reading and interpretation. 


10. A student who is generally good in problem solving 
may, on occasion, show faulty and inaccurate reasoning. 
A poor problem solver is capable, on occasion, of very 
acceptable explanations in problem solving. 
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SEPARATION FROM THE TEACHING 
PROFESSION ON THE PART OF TEACHERS 
EDUCATED AT SELECTED LIBERAL ARTS COLLEGES 


(L. C. Card No. Mic 58-5640) 


Charles Henry Walters, Ed.D. 
University of Pittsburgh, 1958 


Supervisor: Maurice J, Thomas 


The purpose of this study was to determine the status 
of those teachers educated at selected liberal arts colleges 
of Pennsylvania who separated from the profession and to 
identify and classify the reasons for separation from teach- 
ing. The problem was resolved into the following elements: 
(a) to identify the teachers who have left the teaching pro- 
fession, (b) to determine the status of those teachers who 
left the teaching profession, (c) to identify and classify the 
reasons for separation, and (d) to interpret the implica- 
tions of teacher separation from the profession. 

The normative survey method of research was used in 
this study. To carry out this method of research a ques- 
tionnaire was devised using reasons from previous studies 
categorized into questionnaire items. The questionnaire 
was refined into its final form following a pilot study in- 
volving graduates in the same class, majoring in education, 
at Westminster College. The list of respondents was com- 
piled from the alumni and college records of Allegheny 
College, Geneva College, Thiel College, and Westminster 
College. Of the 838 respondents 92 were drop-outs having 
returned usable questionnaires. 

The method of comparison used in this study was 
weighted averages. The interpretation given the weighted 
averages in this study are as follows: a reason receiving 
a weighted average of three or more is highly important 
to the group under discussion; a reason receiving a weighted 
average of two is important to the group under discussion; 
a weighted average of one, less important; a weighted 
average of less than one, of secondary importance; and 
the exact point at which importance ceases is difficult 
to determine. Any reason which has a weighted average 
greater than .50 was considered to have significance. 
Weighted averages were computed on the basis of numeri- 
cal values for each degree of importance assigned by the 
respondent. The values assigned these levels of impor- 
tance were: “Only reason” -- four; “Much importance” 

-- three; “Some importance” -- two; ‘Little importance” 
-- one; and “None” -- zero. To determine the weighted 
average the total score was obtained by the adding of prod- 
ucts of each score multiplied by the number of references 
to it and divided by the total number of respondents in 
each group. 

The most significant reasons given by female teachers 
for separation from the teaching profession were “preg- 
nancy,” “home and children a full-time job,” and “mar- 
riage.” The most significant reasons given by the male 
teachers for separation from the profession were “inade- 
quacy of salary,” “salary increments too small,” “starting 
salary too low,” “insufficient chance to improve financially,” 
“too far below other fields,” “preference for other work,” 
“sreater service elsewhere,” “better position out of the 
profession,” “no increased earning on merit,” “did not 
consider family responsibilities,” “frustration of accom- 
plishment,” “no pay for extra duties,” “resigned to study 
in another field,” “heavy teaching load,” “no chance to 





share in policy-making,” and “political consideration over 
merit.” 

The conclusions drawn in this study were: (1) teacher 
separation shows some tendency to be a chronic problem; 
(2) the master’s degree may not be a retention factor: 
(3) teachers must receive adequate supervision in all its 
facets; (4) the most important reasons for separation are 
either personal or economic; (5) many men will return to 
teaching if salaries are improved; (6) some women will 
return when their children reach school age; (7) salary 
schedules must have more realistic minimum and maxi- 
mum salaries, consider services, merit, and heads of fam- 
ilies, and contain larger increments; and (8) it may be 
advisable to have more men than women teachers and more 
single than married teachers since women teachers and 
married teachers tend to separate from the profession in 
greater numbers than the others. 
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The purpose of this study was to determine the status 
of the Future Teachers of America Clubs in the high schools 
of Pennsylvania; to identify the activities of these clubs; 
and to secure a measure of value of these activities, cate- 
gorized under the purposes, to the Future Teachers of 
America Clubs. 

The normative survey method of research was used 
with the data being collected through written questionnaires 
developed and submitted to juries for validation. The fol- 
lowing respondents were selected to participate in the 
study: Pennsylvania high school principals whose schools 
sponsored F. T. A Clubs chartered by N. E. A.; advisors 
of the clubs in these high schools; senior club members 
who were graduated in 1957; and college freshmen in the 
14 state teachers colleges of Pennsylvania who were for- 
mer members of a high school F. T. A. Club. The status 
of the F. T. A. Clubs was revealed through these respond- 
ents. The activities were selected from the literature, 
categorized under the purposes, and evaluated by the re- 
spondents, using the following four-point scale: (3) great 
value; (2) some value; (1) little value; (0) no value. 

The respondents identified under each purpose activities 
actually used by their club, and gave numerical rank to the 
three most important of these activities. There were 189 
schools represented in the study; 92 per cent of the prin- 
cipals and 53 per cent of the seniors and college freshmen 
returned status questionnaires. A return of 62 per. cent 
was received on 1,414 selected activities questionnaires 
sent to the respondents. 

The following are principal findings regarding status: 
Approximately three-fourths of the F. T. A. Clubs are 
located in high schools of less than1.000enrollment. These 
clubs are operating on the senior high school level with a 
predominantly female membership of fewer than 30. The 
majority of club advisors are assigned sponsorship by 
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administrators. All advisors have bachelor’s degrees, 
approximately 60 per cent have earned advanced degrees, 
and 65 per cent have ten or more years of teaching experi- 
ence. The data indicate that 90 per cent of the responding 
high school seniors and college freshmen ranked in the 
first two-fifths of their graduating class and studied the 
academic curricula. 

The 44 activities were categorized according to purpose 
as follows: To provide its members with opportunities — 
(a) to study and to identify the qualities, traits, and apti- 
tudes, which are basic or related to successful teaching, 
(b) to acquire an understanding of the history and develop- 
ment of our public schools, their purposes, and an appre- 
ciation of the contribution they have made to our demo- 
cratic, free society; (c) to secure accurate information 
on vocational opportunities in education, and special com- 
petencies required to aid in self-evaluation; (d) to partici- 
pate in pre-vocational activities which are both exploratory 
and developmental in nature. 

The data indicated that all selected activities had value 
to F. T. A. Clubs, and most valuable activities are those 
of individual participation. All activities were being used 
to some degree by the clubs, and each received a percent- 
age on numerical rank of importance. 

The following are major conclusions: The administra- 
tors and teachers have assumed the leadership in organiz-_ 
ing F. T. A. Clubs, and the advisors are educationally qual- 
ified. Criteria for selecting club members does not follow 
a set pattern. School contacts have the greatest influence 
over members in inducing them to join F. T. A. Clubs, 
while family members exert little influence. The advan- 
tages of the profession are not motivating factors in influ- 
encing the members to select teaching. All 44 activities 
have a degree of value and are being utilized to some ex- 
tent in Pennsylvania high school clubs. The three most 
important activities under each purpose would serve as a 
workable foundation for F. T. A. Club programs. 
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AN EXPERIMENTAL STUDY OF TEACHING METHODS 
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George Selebe Elias, Ed.D. 
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Problem.--This study was designed to compare the 
effectiveness of two teaching methods in ninth grade Civics, 
a “teacher-centered” method and a “student-centered” 
method. In the first and older method the planning was in 
the hands of the teacher. The newer student-centered 
method placed the responsibility for developing and fol- 
lowing out work and study plans with the students. The 
teacher acted as a consultant. 

The methods were compared to determine: 

1. Which is more effective in enabling the students to 
acquire subject matter. 





2. Which of the two psychological environments best 
develops certain characteristics of democratic behavior: 
critical thinking, leadership, responsibility, and the ability 
to cooperate so that group goals may be achieved. 

Research Design. -- 

1. Number of students: 231, from eight classes in 
Norwood and Randolph, Massachusetts. 

2. The four classes in each school were divided into 
two control and two experimental groups and were matched 
on the basis of intelligence, reading ability and subject 
matter knowledge in Civics. 

3. One teacher in each school participated in the ex- 
periment. The two teachers met once a week to review 
the work of the previous week and to plan the work for the 
forthcoming week. 

4. Experimental Group Procedure (Student-Centered): 
The responsibility for developing and following out work 
and study plans was in the hands of the students. The 
teacher acted as a consultant. The basic unit of organi- 
zation was sub-groups within the class. 

5. Control Group Procedure (Teacher-Centered): Plan- 
ning was in the hands of the teacher. Provisions were made 
to enable students to share in planning and to participate 
within the general framework set up by the teacher. The 
basic unit of organization was the entire class. Whenever 
committees were formed for specific assignments, they 
were considered and handled as temporary sub-groups 
whose existence terminated upon completion of their as- 
signment. 

6. Subject matter consisted of two Units, National Gov- 
ernment and State and Local Government. 

7. Eleven weeks were alloted for the teaching of each 
Unit. 

8. The same measuring instruments were used with all 
classes in both schools. 





. Peltier-Durost Civics and Citizenship Test. 
b. Two Unit Tests devised by the writer and checked 
for item reliability. 
c. Michigan State - A Test in Problem Solving. 
d. California Behavior Preference Record. 
e. Heston Personal Adjustment Inventory. 


9. All tests were administered as pre and post experi- 
mental measures. Unit tests were also administered as 
re-tests. 

10. Statistical significance of any differences was de- 
termined by an analysis of variance, and, in some in- 
stances, of covariance. 

11. Additional data were obtained from reports sub- 
mitted by the secretary of each sub-group, teacher obser- 
vations, and observers’ reports. 

Major Findings and Conclusions.-- 

1. Neither method proved more effective in: 





a. Enabling students to acquire subject matter. 

b. Developing certain characteristics of democratic 
behavior: critical thinking, leadership, respon- 
sibility, and the ability to cooperate so that 
group goals may be achieved. 

c. Maintaining satisfactory class discipline. 


2. An abundance of resource material appropriate to 
the topic under study and the age level of the students 
seems essential for the “student-centered” method of 
teaching ninth grade Civics. It would appear that when 
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such material is not readily available, the “teacher-cen- 
tered” method is more effective in the acquistion of sub- 
ject matter. 

Suggestions for Further Study.-- 

1. To explore fully the possibilities of the relative ef- 
fectiveness of the two methods cited in this study it would 
be desirable to have a series of similar studies involving: 





a. city and rural populations; 

b. students at various grade levels; 

c. a variety of subjects in the school program; 
d. a longer period of time. 


2. Studies should be made within the various subject- 
matter fields to determine the nature, quantity, and effec- 
tive organization of resource material for use with the 
student-centered method. 

3. The possibility should be explored of developing 
instruments capable of detecting and measuring the more 
subtle factors in personal adjustment and in the develop- 
ment of attitudes. 

Microfilm $3.25; Xerox $11.00. 250 pages. 


INDUSTRIAL PRINTING PRACTICES COMPARED 
WITH THE TEACHING OF PRINTING IN 
POST-HIGH SCHOOL INSTITUTIONS 


(L. C. Card No. Mic 58-5240) 


Robert Edward Goetz, Ed.D. 
University of Missouri, 1958! 


Supervisor: Dr. H. H. London 


PURPOSE OF STUDY: The purpose of this study was to 
ascertain the current practices in selected graphic arts 
areas, the machines used in these areas, the attitudes 
of industry toward educational teaching methods, and 
how these findings compare with like factors in the post- 
high school institutions offering vocational courses in 
printing. 


METHOD OF RESEARCH: Information forms were mailed 
to 1004 job printing plant owners or managers of the 
United States having fifteen or more workers engaged in 
graphic arts. A second information form was sent to all 
post-high school institutions in the United States offering 
vocational printing curricula. The forms contained ques- 
tions regarding the aforementioned purposes of the study 
pertaining to commercial printing and to post-high school 
vocational printing training. 


SUMMARY: Eleven of the eighteen graphic arts workareas 
considered had statistically significant differences in 
percentages between the two groups. Industry respond- 
ents indicated that the use of letterpress machine com- 
position, cylinder and rotary press work; offset com- 
postion, photography and plate making, and press work; 
and binding exceeded the teaching emphasis given these 
areas in the post-high school institutions. The teaching 
emphasis in post-high school institutions in stereotyping, 
photoengraving, and screen process printing was greater 
than the use of these work areas in commercial printing 
plants. 





A very small percentage of both groups had work areas 
in rotary press work, stereotyping and electrotyping, 
and photoengraving. The printing plants did very little 
screen process printing. 

A large percentage of the commercial plants did both 
letterpress and offset printing while a much smaller 
percentage of post-high school institutions were offering 
training in offset printing. 

Industry respondents were of the opinion that special- 
ists should be trained for layout, markup and art, while 
a small minority of the institutions were providing this 
training. 

Industry use exceeded the teaching emphasis of post- 
high school institutions in a majority of the letterpress 
composition, lockup and press practices; and offset com- 
position and photography practices. 

Industry respondents were of the opinion that offset 
pressmen could be trained on small office type offset 
presses and that this press was advantageous in the 
commercial litho shop. A majority of institutions were 
offering training on this type of press. 

Industry respondents thought that vocationally trained 
printers should have a knowledge of both offset and let- 
terpress printing while only a small majority of institu- 
tions were providing this training. 

The teaching and learning method most widely accepted 
and used was the doing of production work for the school. 
The two groups were in general agreement regarding 
the other methods considered. 

In the majority of printing and teaching areas there 
was a greater number and variety of machines in indus- 
try than in the training institutions with the commercial 
plants having newer, larger, and more efficient machines. 
This was particularly evident in the letterpress press, 
offset photography, offset press and bindery areas. 


CONCLUSIONS: The training areas in the post-high school. 


institutions and the actual printing areas in the commer- 
cial printing plants are not closely related. 

The post-high school institutions seem to be slow in 
adopting training areas in offset printing. 

There is not a very close relationship between prac- 
tices followed in training programs for printers at the 
post-high school level and those used in industry. 

A very close relationship exists between the teaching 
and learning methods used by post-high school printing 
teachers and the acceptance of these methods by trades- 
men. 

The post-high school institutions are providing voca- 
tional training on a minimum number of different types 
of machines and do not have the modern expensive print- 
ing equipment used in commercial printing plants. 

Microfilm $3.35; Xerox $11.40. 259 pages. 
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IDENTIFICATION OF TEACHING PRACTICES 
PECULIAR TO SPECIAL CLASSES OF 
EDUCABLE RETARDED CHILDREN IN 
SELECTED MASSACHUSETTS SCHOOLS 


(L. C. Card No. Mic 58-3892) 


William Jules Goldman, Ed.D. 
Boston University School of Education, 1958 


Intent of the study.--The purpose of this study was to 
identify the teaching practices peculiar to special classes 
of educable retarded children in selected Massachusetts 
schools. The survey instrument designed to achieve this 
purpose gave the opportunity to do the following: 





1. Rate the frequency with which each practice is 
carried on by the user, | 


. Show the relative values of the various practices, 
and | 


. Compare the differences in teaching practices be- 
tween special classes and regular grade classes. 


Two areas were included that needed specific investi- 
gation. The first of those sought an answer to the problem: 
What and how often do special class teachers use certain 
activities? The second investigated the problem of how im- 
portant special class teachers considered these activities. 

Procedures used in the study.--An objective question- 
whether the observed difference could reasonably be attrib- 
uted to chance. The test of significance that was selected 
form given to 50 teachers stating exactly what happened in 
their classroom for a given two hour period each day for 
five days, (2) the suggestions and evaluations made on the 
sample form by teachers and a jury of experts, and (3) an 
examination of current educational textbooks, professional 
literature, and recent courses of study. This information 
was compiled, evaluated, and condensed into a final form. 

The final form was administered to 100 special class 
teachers of mentally retarded children and to 100 teachers 
from grades one through six. These teachers indicated 
their “estimate of value” and “extensiveness of use” of 
each of the practices. The results of the total responses 
for each item were used to distinguish between the activi- 
ties selected by special class teachers and regular grade 
teachers. When the differences were found, a statistical 
test of significance was applied to the data to determine 
whether the observed difference could reasonably be attrib- 
uted to chance. The test of significance that was.selected 
for this purpose was the chi-square test. Only items sig- 





nificant at the one per cent level were recorded as findings. 


Findings concerning the special class teachers.--Some 
of the findings that expressed extensiveness of use as 
strongly identified with special class teachers were: 





1. Encouraging children to use a variety of materials, 
(e.g., wood, plastic, metal, leather) 


2. Activities with many manipulative materials, (e.g., 
form boards, puzzles, blocks) 


. Each child to select material which is of interest to 
him, (e.g., wood, plastic, metal, leather) 


. Activities using hand tools, (e.g., hammer, drill, 
saw, plane) | 


. A sufficient supply of forms to be used in “busy 
work” type of activity — 





6. Checking and evaluating all work with children dur- 
ing school time 


. Recording of observations in anecdotal records 


. Pupil participation in activities involving power tools, 
(e.g., jigsaw, circular saw, bandsaw) 


. Identifying and planning for particular needs of in- 
dividual pupils 


. Planning and explaining individual assignment by 
the teacher 
Microfilm $2.75; Xerox $9.40. 210 pages. 


THE EDUCATIONAL VALUE OF PUPIL ACTIVITIES 
(L. C. Card No. Mic 58-3972) 


Homer Hill Hamilton, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. J. G. Umstattd 


The main purpose of this project was to study the edu- 
cational value of pupil activities in the high school. Stand- 
ards of measurement were eleven commonly accepted edu- 
cational needs of youth, adapted from the eight needs used 
for the Evaluative Criteria (1950). 

Original data were obtained through the use of two ques- 
tionnaires (one for teacher-advisers of, and pupil-partici- 
pants in the activity program) and interviews with school | 
administrators. A total of twenty-four schools participated 
in the study. Eight were visited for the purpose of inter-. 
viewing administrators, and sixteen returned questionnaires 
from 180 advisers and 2,061 seniors. These schools rep- 
resented an approximately equal distribution for whites 
and Negroes in three sizes of community. 

Activities were judged to possess creditable educational 
value. The program was assessed “more than average 
value” for meeting the following five educational needs of 
youth: 





Socializations; human relations 

Clear thinking; self-expression 

Mental health 

Guidance 

Academic information; preparation for further 
education 


The program was appraised to be of “average value” 
with respect to the following educational needs: 


Living aesthetically 

Use of leisure time 

Work; salable skills 

Living in the natural environment 
Physical health 

Living in the scientific environment 
Total educational needs of youth 


Data were analyzed to determine the effect of commu- 
nity size, race, sex, and their interactions upon personal 
judgments. It was revealed that community size was a 
consistently significant influence upon teacher assessments 
and race a consistently significant influence upon pupil as- 
sessments. Microfilm $2.15; Xerox $7.60. 163 pages. 
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AN ANALYSIS OF TWO MATHEMATICS WORKSHOPS 
FOR TEACHERS AND OUTCOMES AS 
REFLECTED IN PARTICIPATING SCHOOLS 


(L. C. Card No. Mic 58-5984) 


Roscoe Douglas Kelley, Ed.D. 
Alabama Polytechnic Institute, 1958 


Supervisor: W. L. Davis 


This study was concerned with two mathematics work- 
shops for teachers, an in-service education procedure, 
held at the Alabama Polytechnic Institute during the sum- 
mers of 1956 and 1957. The major purposes were: 


1. To describe the two mathematics workshops designed 
to improve the program of mathematics in twenty- 
one schools located in six Southern states; 


. To ascertain and analyze the outcomes of the work- 
shop experiences as reflected in the present pro- 
grams of mathematics of participating schools; 


- To compare the extent to which the workshop expe- 
riences met the needs of the twenty-five participants 
with varied interests and characteristics. 


The investigator made direct visits to each school rep- 
resented and interviewed each participant using astructured 
questionnaire and two opinion survey check lists. 

The findings based on the questionnaire are as follows: 


¥ Schools had: 


a. Made surveys to determine goals and objectives 
of their mathematics programs; 


. Made changes in the mathematics offerings of 
the curriculum; 


. Purchased additional materials for mathematics 
classrooms. 


2. Teachers had: 


a. Made changes in the content of mathematics 
courses; 


. Participated in guidance function to a greater 
extent; 


. Used instructional guides developed in the mathe- 
matics workshops; 


. Varied their teaching methods to a greater extent; 


. Utilized instructional materials and community 
resources to a greater extent; 


. Shared their experiences with other mathematics 
teachers to a greater extent. 


3. Teachers felt they had: 


a. Increased their understanding of the total pro- 
gram of secondary mathematics; 


. Increased their knowledge of subject matter; 


. Appreciated to a greater extent the importance 
of cooperating, sharing, and working together 
on common recognized problems. 


The findings based on the general opinion survey are as 
follows: 





. Differences of mean ratings indicated that the work- 


shop had been most effective in the areas of “teacher 
improvement” and “purposes of teaching mathemat- 
ics” and least effective in the area of “evaluation.” 


. There were no significant differences in ratings by: 


a. Teachers professionally trained to teach mathe- 
matics and teachers trained to teach in other 
areas; 


. Teachers instructing junior high school mathe- 
matics and teachers instructing senior high 
school mathematics. 


There were significant differences in ratings by: 


a. Teachers having from ten to fifteen years teach- 
ing experience in mathematics and teachers 
having over fifteen or less than ten years ex- 
perience; 


. Teachers attending the workshops both years 
(1956 and 1957) and teachers attending the work- 
shop only one year. 


The findings based on the subject-matter opinion survey 
are as follows: 


Re 


3. 


Differences and mean ratings indicated that the 
workshop was more effective with respect to certain 
basic subject-matter topics than others. 


. There was no significant difference in ratings by 


teachers instructing junior high school mathematics 
and teachers instructing senior high school math- 
ematics. 


There were significant differences in ratings by: 


a. Teachers professionally trained to teach inother 
areas and teachers trained to teach mathematics; 


. Teachers having fifteen or less years of expe- 
rience teaching mathematics and teachers having 
more than fifteen years experience; 


. Teachers having ten to fifteen years experience 
teaching mathematics and teachers having three 
or less years experience; 


. Teachers attending the workshops both years 
(1956 and 1957) and 1957 only, and teachers at- 
tending the workshop in 1956 only. 


The following general conclusions seem warranted: 


1. 


3. 


The institutional summer workshop is a desirable 
in-service education procedure for teachers. 


The workshop procedure can be adapted to meet the 
needs of participating teachers with varied interests 
and characteristics. 


In-service education should concern itself with rec- 
ognized problems of its constituency. 


The following statements are a summary of the major 
recommendations: 


he 


Teachers of local school systems or regional areas 
instructing in a particular subject-matter field 
should form an organization for the purpose of im- 
proving the instructional program of represented 
schools. 
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. The institution and local schools should provide 
specialized consultative services for teachers and 
teacher groups. 


. Teachers should engage in more research in their 
classrooms in an effort to improve their teaching 
competencies. 


. Mathematics teachers individually and collectively 


should pursue a study of contemporary mathematics. 


. Provisions should be made for additional evaluation 


of changes resulting from the workshop experiences. 


Microfilm $4.50; Xerox $15.20. 352 pages. 


A DESCRIPTIVE-COMPARATIVE STUDY PREDICTING 
INTERFERENCE FOR JAPANESE IN LEARNING 
_ ENGLISH NOUN-HEAD MODIFICATION PATTERNS > 


(L. C. Card No. Mic 58-7743) 


Everett Kleinjans, Ph.D. 
University of Michigan, 1958 


This study grew out of the belief that the best materials 
for the teaching of a foreign language are those which are 
based on a linguistic comparison of the language to be 
learned with the native language of the learner. The prob- 
lem chosen for this descriptive-comparative study was the 
modification of nouns in English and Japanese, compared 
from the point of view of a Japanese learning English. It 
was decided that in the making of such a comparison not 
only should predictions -of the points of interference be 
made, but these predictions should be verified. 

In order to verify these predictions, it was necessary 
to work out a hypothesis concerning the interference be- 
tween the two languages. Since the linguistic comparison 
was made on the basis of the differences in the three fac- 
tors of form, meaning, and distribution of the modification 
structure, the following hypothesis was formulated: The 
amount of interference that a Japanese student learning 
English noun-head modification patterns will encounter is 
a function of the amount of difference between the two lan- 
guages. The amount of difference between these patterns 
in Japanese and English was measured by the three factors 
of form (F), meaning (M), and distribution (D), plus neces- 
sary added instructions. All the modification structures 
were then assigned to four different levels of interference 
in ascending order as follows: 


Level A (3-0) where F, M, and D are all functionally 
Similar, 

Level B (2-1) where two factors are similar and one 
different, 


Level C (1-2) where one factor is similar and two dif- 
ferent, 


Level D (0-3) where all factors are different. 














If added instructions were needed, these instructions tended 
to place the construction intoa level of greater interference. 
The amount of interference was measured by the num- 
ber of mistakes that Japanese students made in tests in 
producing English noun modification patterns from a Jap- 
anese meaning stimulus, and in recognizing English noun 
modification patterns by indicating an equivalent meaning 





in Japanese. The prediction was that the mean of the num- 
ber of mistakes that Japanese students would make for the 
members of Level A would be less than the mean of Level 
B, that Level B would be less than Level C, and Level C 
less than Level D. The assumption was that, if the results 
of the tests verified these predictions it would have been 
demonstrated that it is possible not only to predict inter- 
ference between the two languages, but also to quantify that 
interference. The test for production consisted of twenty- 
five Japanese sentences which acted as the meaning stimuli 
for the student to produce equivalent English sentences. 
The test for reception consisted of twenty-five English 
sentences which acted as stimuli for the student to express 
the equivalent meaning in Japanese. In both tests, these 
sentences included examples of most of the major noun 
modification patterns. The tests were sent to Japan for 
administration to junior and senior high school students. 

The tests were scored, and the critical ratio of the 
differences between the levels was calculated. These sta- 
tistical results indicate that the obtained differences were 
so unlikely to be chance occurrences that the defined levels 
represented items of distinctly different amounts of inter- 
ference, and that it has thus been demonstrated that the 
hypothesis is valid. 

Microfilm $2.70; Xerox $9.20. 205 pages. 


A STUDY OF THE VALIDITY OF TEXTBOOK 
STATEMENTS ABOUT CERTAIN CONTROVERSIAL 
GRAMMATICAL ITEMS IN THE LIGHT OF 
EVIDENCE FROM THE LINGUISTIC ATLAS 


(L. C. Card No. Mic 58-7012) 


Jean Malmstrom, Ph.D. 
University of Minnesota, 1958 


This study represents the first large-scale effort to 
relate American linguistic geography to the teaching of 
English. The records of field investigations conducted for 
the Linguistic Atlas of the United States and Canada, be- 
tween 1931 and 1956, afford quantitative evidence on the 
current usage in American speech of certain controversial 
grammatical items that are frequently discussed in text- 
books used in the teaching of English. This study compares 
textbook statements with Atlas evidence on 57 of these 
items, selected from the worksheets used in collecting 
data for the atlases of New England, the Middle Atlantic 
States, the South Atlantic States, the North Central States, 
and the Upper Midwest. This material comprises 2,127 
records, representing statistically more than half of the 
total population and approximately one-third of the geo- 
graphical area of the United States. The informants inter- 
viewed were chosen to give a valid cross-section of the 
highest, middle, and lowest educational levels in the com- 
munities included in the fine-meshed surveys of each area. 
The information on certain of the Verb items had been 
summarized earlier by E. Bagby Atwood in A Survey of 
Verb Forms in the Eastern United States (Ann Arbor, 
(1953), and by Virginia Glenn McDavid in her Minnesota 
dissertation, “Verb Forms in the North Central States and 
the Upper Midwest” (1956). This information was con- 
sidered definitive. The Atlas evidence on the other items 
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was extracted from field records, summarized, and tab- 
ulated to show percentages of each variant usage. 

An exhaustive study of textbooks published between 1940 
and 1955, for third, sixth, eighth, eleventh, and thirteenth 
grades (selected to epitomize respectively lower and upper 
elementary, junior and senior high school, and college 
freshman instruction), revealed that 312 contained relevant 
comments on the selected grammatical items. These state- 
ments were copied, homogeneously grouped, and compared 
with the Atlas evidence. 

This comparison reveals six patterns of divergence and 
congruence, reflecting, in general, 1) agreement between 
the Atlas and the textbooks on usages that accord with the 
“received standard,” and 2) great variety of disagreement 
on the items for which the Atlas shows divided usage, or 
social, functional, regional, or temporal variants from the 
“received standard.” The textbooks tendalso to vary widely 
in maintaining the distinction between spoken and written 
American English. The Atlas indicates that current Amer- 
ican usage is accurately defined five-dimensionally. Thus 
either standard or nonstandard language may be used in 
either a formal or an informal situation, transmitted by 
either speech or writing, used by either young or old per- 
sons in either isolated areas or urban centers, in Northern, 
or Midland, or Southern dialect areas. 

Analysis of the textbooks reveals further that no text- 
book treats all the items, no two textbooks select identical 
sets of items for discussion, and the lower the grade-level 
of the textbook, the greater the proportion of items omitted. 
For evaluating usage, textbook writers regularly use pub- 
lished studies of usage, dictionaries, unspecified “authori- 
ties,” and undocumented prescription. By using these 
criterions, the textbook writers arrive at multiplicity of 
viewpoint, rather than at definition of any single standard 
of “correctness.” But the Atlas evidence shows that, what- 
ever cultural differences may distinguish dialects, like- 
nesses far outnumber differences. 

In view of these conclusions, it is suggested that the 
English teacher, aware of individual differences and of the 
social and geographical mobility of modern Americans, 
may wisely emphasize likenesses in terms of the five- 
dimensional nature of current American English, and also 
concentrate upon extending students’ knowledge of dialects 
differing from their own, with special emphasis on the con- 
ventions of the written dialect. 

Microfilm $6.25; Xerox $22.20. 491 pages. 


THE TEACHING OF LOCAL GOVERNMENT IN THE 
PUBLIC SECONDARY SCHOOLS (GRADES 7-12) 
OF THREE UPSTATE NEW YORK COUNTIES 


(L. C. Card No. Mic 58-5882) 


William Vernon Olcott, Ph.D. 
Cornell University, 1958 


It was the purpose of this study to determine the extent 
to which the study of local government is a part of the sec- 
ondary school (grades 7-12) curriculum. More particularly 
it was intended to discover what materials were used, how 
much time was devoted, what methods were employed, and 
what experiences were afforded in the presentation of the 
study of local government. 7 





Local government or government at the local level was 
interpreted to include all those phases of government with 
which the local citizen comes into direct contact. Accord- 
ing to this definition all units of government at the county 
level and smaller would be included automatically. Also 
certain of the state and national agencies such as the state 
and federal income tax administrations, the Post Office 
Department, the Department of Agriculture, the Depart- 
ment of Education, and the Office of the Commissioner of 
Motor Vehicles would be considered as a part of local gov- 
ernment. 

The data were gathered directly from the classroom 
teachers by a personal structured interview. One hundred 
and six teachers of Citizenship Education from three up- 
state New York counties representing twenty-six different 
school systems cooperated in this study. These data were 
gathered during the years of 1954 and 1955. 

Based on the responses of these one hundred and six 
teachers it would appear that the study of local government 
was a part of the secondary school experience of the boys 
and girls of these schools, but the extent to which it was a 
part of the curriculum was subject to considerable variation 
from school to school, from grade level to grade level, and 
from classroom to classroom within a given school. These 
findings indicated an overall lack of planning and organiza- 
tion for this aspect of the curriculum. 


Conclusions: 


1. Local government was taught largely, if not entirely, 
at the seventh grade level. 


The study of local government was heavily dependent 
upon the textbook as a source and as a guide. 


The most important factors influencing the extent 
to which local government was a part of the local 
course of study were its inclusion in the course of 
study as a separate unit of work and the use of tex- 
tual material and supplementary materials. 


The teachers interviewed expressed the opinion that 
they had the materials, equipment, and freedom to 
perform their tasks effectively. 


. Only in the Ithaca schools where Citizenship Edu- 
cation teachers had cooperatively prepared a course 
of study for each grade level would there be any as- 
surance that a boy or girl would receive adequate 
instruction in the study of local government. 


Recommendations: 

1. The State Education Department course outlines for 
Citizenship Education studies at the various grade 
levels should not merely list the topics to be studied, 
but should also supplement the outlines with bibliog- 
raphies, activities, skills, understandings, and study 
guides. 


. Teachers colleges and liberal arts colleges training 
teachers should provide instruction and practice in 
handling the socialized classrooms of today’s schools. 


. Teachers should be urged to participate in commu- 
nity affairs at an adult level. 


. Every effort should be made to provide stimulating 
leadership and supervision for teachers. 


. The State Education Department should urge each 
school system to develop a course of study for the 
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teaching of local government in the public secondary 
schools of New York State. 
Microfilm $2.65; Xerox $9.20. 201 pages. 


AN EXPERIMENTAL STUDY TO DETERMINE THE 
EFFECTIVENESS OF THE TAPE RECORDER AS 
A TEACHING DEVICE IN THE COLLEGE 
BEGINNING PUBLIC SPEAKING COURSE 


(L. C. Card No. Mic 58-5555) 


Arthur Francis Prosper, Ed.D. 
University of Virginia, 1958 


This experimental study was undertaken to discover if 
the tape recorder was of any significant importance in im- 
proving the effectiveness of the college student in beginning 
public speaking in the areas of content, organization, style, 
and vocal delivery. Four sections of the regular Speech 1 
course in beginning public speaking at the University of 
Virginia were employed in this study. These four sections 
were divided into a Control Group, Experimental Group I, 
Experimental Group II, and Experimental Group IT. 

The Control Group and Experimental Group I had the 
first and last speeches recorded. Experimental Group II 
had the first, fourth, and last speeches recorded, while 
Experimental Group III was recorded on the first, third, 
fifth, and last speeches. The Control Group did not hear 
playbacks of the speeches. Individual conferences were 
held with members of the experimental groups as soon as 
practicable after each speech, and critical comments were 
offered by the instructor for all the groups. All four sec- 
tions were taught by the writer. 

A panel of four judges chosen from the staff of the De- 
partment of Speech and Drama of the University of Virginia 
was used to evaluate the speeches. ‘A seven-point rating 
scale devised by the writer especially for this study was 
used. 

The method used in analyzing the data was that of an 
analysis of variance with the basic variable being the dif- 
ferences between the mean rating of each student’s first 
and last speeches with respect to content, organization, 
style, and vocal delivery. 

The results showed that, insofar as the framework of 
this particular study was concerned, the tape recorder 
was not of any significant importance in improving the 
effectiveness of the student in the beginning college public 
speaking course. The analysis of variance was applied to 
each of the factors mentioned above and no significant dif- 
ferences were found in any of them. In fact, except for the 
factor of style which showed a slight mean gain in favor of 
Experimental Group III, all mean differences favored the 
Control Group. All of these mean gains in favor of the 
Control Group were admittedly small, but that group never- 
theless rated higher than the three experimental groups 
with regard to improvement in content, organization, and 
delivery. Microfilm $2.00; Xerox $5.20. 101 pages. 





ASPECTS OF THE SOCIAL PHILOSOPHIES OF 
JOHN DEWEY AND REINHOLD NIEBUHR 
AS THEY RELATE TO EDUCATION 


(L. C. Card No. Mic 58-3450) 


John Martin Rich, Ph.D. 
The Ohio State University, 1958 


The writings of John Dewey and Reinhold Niebuhr em- 
body the predominant directions taken by our culture as 
it aspires to bring about a better world. Though they 
present.two divergent philosophic positions, they are 
concerned with similar problems and, at times, share 
somewhat similar conclusions of great significance. The 
purpose of the dissertation, then, is threefold. First, it 
investigates the divergent philosophic positions of these 
social critics to bring out any and all fruitful similarities. 
Second, it analyzes selected aspects of the complex prob- 
lems of social and political life in America as these are 
reflected within these philosophies and examines the solu- 
tions proposed. Third, it explores the implications of these 
divergent philosophies as they bear upon public education. 

In Chapter I the author notes that Niebuhr finds that 
naturalism, idealism, and romanticism provide no place 
for individuality. Only the Christian conception of man. 
makes provision for genuine individuality. Niebuhr states 
that the basis of the individual’s urge to survive is his _ 
will-to-live. This, in turn, is transmuted into the will-to- 
power whenever it is in conflict with other wills. The will- 
to- power is the cause of great social injustice and thus it 
is that Niebuhr views individual man as moral, while con- 
sidering collective relations to be immoral. Dewey dis- 
solves this dualism. He starts from acts performed by 
man, and judges them not by an assumed human nature but 
by their social consequences. He distinguishes between 
animals and men as he clarifies the nature of mind and the 
process of communication. 

In Chapter II Niebuhr’s claim that society should con- 
trol the use of power is examined. Power needs to be re- 
duced to a minimum, and that power which remains should 
be brought under the strongest measure of social control. 
Those forms of power which are less amenable to social 
control should be destroyed. Dewey endeavors to rectify 
the irreconcilable conflict between freedom and authority 
set up by early formulations of the doctrines of liberalism 
and of natural rights. He sees the problem as the relation 
between freedom and authority. 

In Chapter III it is shown that Niebuhr contends that the 
protagonists for a world community overlook a critical 
fact--respect for the rights of others is older than any 
law. Machinery for the enforcement of law, then, can be 
efficacious only when each community obeys its laws im- 
plicitly. Dewey, from a conceptual base of political plural- 
ism, demonstrates that the state is not sovereign. It is 
neither the totality of human interests in a given society 
nor does it administer to and assure the achievement of 
desired ends the people express. The role of voluntary 
groupings is clarified in Dewey’s analysis. 

In Chapter IV a summary analysis reveals that Dewey 
and Niebuhr agree on the significance of education for 
communities in which face-to-face relationships predomi- 
nate. For Niebuhr, educational aims are realized by man’s 
attempt to understand his relations to self, to others, and 
to God. For Dewey, the consequences of the democratic 
commitment for complex present life should be the main 
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concern of education. The school should advance the rich- 
ness and fullness of the democratic way of life; this, be- 
cause it is within this way of life that the highest quality 
of experience for each individual may be attained. To- 
gether, however, Dewey and Niebuhr, different as their 
thought frequently, and basically, is, have enriched both 
educational and social thought by a critical endeavor to 
effect a reconstruction of values and practice that is con- 
sonant with what man knows about himself and about the 
complex and far-reaching consequences for the human 
scene of advances made in science and technology. 
Microfilm $2.70; Xerox $9.20. 205 pages. 


PERSONALITY TRAIT RATING AS A PREDICTOR 
OF JOB SUCCESS OF FEMALE 
GRADUATES OF SELECTED HIGH SCHOOLS 


(L. C. Card No. Mic 58-5629) 


Walter Milton Ritenour, Ed.D. 
University of Pittsburgh, 1958 


The purpose of this study is to measure the validity of 
personality trait ratings of female high school seniors for 
predicting job success in office employment, the trait rat- 
ings to be made by high school teachers with the use of a 
Normal Curve Rating Scale. 

Personality trait ratings for 1,279 high school seniors 
in the class of 1956 were obtained from the high school 
teachers of these students in six Allegheny County, Penn- 
sylvania, high schools, and two Stark County, Ohio, high 
schools. The rating scale was used in obtaining the dis- 
tribution. The system of rating provided that all students 
be rated on a single trait before ratings could be assigned 
on the next trait. 

Ratings of general job efficiency were obtained from 
the immediate job-supervisors of 139 female graduates 
who entered office work from the eight high schools noted 
above. These girls were members of the group of 1,279 
students for whom ratings were obtained from their high 
school teachers. The rating scale used for this purpose 
was a Man-to-Man Rating Scale adapted from the Army 
Man-to-Man Rating Scale developed by Walter Dill Scott 
and his associates during the First World War. Ratings 
were carried out on a five-point scale comparable to the 
five-point scale used in the Normal Curve Rating Scale. 

The most significant findings resulting from this study 
are as follows: 

(1) Ratings obtained by the Normal Curve Rating Scale 
conform closely to those one would expect under a normal 
distribution. The ratings do reveal a slight tendency on the 
part of the rating teachers to rate students above average 
rather than below average. 

(2) There is a high correlation between the ratings given 
on one trait and the ratings given on other traits. It is 
evident that the Normal Curve Rating Scale did not com- 
pletely eradicate halo effect. 

(3) Correlations between ratings of personality traits of 
students and job-supervisor ratings of the general job ef- 
ficiency of office workers are all low, ranging from .24 to 
.34. If coefficients of correlation are used as the sole basis 
of judgment, without any other consideration, then ratings 
on personality traits do not predict success of female grad- 
uates in office work. 





(4) If the relatively low divergencies between trait rat- 
ings and job efficiency ratings are considered, it appears 
that there is a substantial relationship between trait rat- 
ings and job efficiency ratings. This may indicate that the 
relatively low, although positive, correlations do have pre- 
dictive value. : 

(5) The coefficient of correlation between job efficiency 
ratings and the high school rank-in-class standings of the 
139 female graduates of the eight high schools who entered 
office work was found to be .27. Rank-in-class was thus 
no more predictive of job efficiency than was high school 
trait rating. 

The writer of this study found many job-supervisors 
reluctant to carry out the proper procedures in man-to- 
man rating. The writer attributes some of the astounding 
disagreements between teacher trait-ratings and job-su- 
pervisor ratings to a failure of the job-supervisors to do 
a careful job of rating. 

Microfilm $2.00; Xerox $5.60. 114 pages. 


A SURVEY OF GUIDANCE PRACTICES IN 
THE CATHOLIC HIGH SCHOOLS IN SIX 
DIOCESES WITHIN PENNSYLVANIA 


(L. C. Card No. Mic 58-7307) 


Edward John Tomaszewski, Ed.D. 
The Pennsylvania State University, 1958 


Statement of the Problem 

The primary purpose of the study was to determine the 
current guidance practices of the Catholic high schools in 
six dioceses within Pennsylvania. The study intended: 








1. To determine the scope of the guidance services 
provided in the Catholic secondary schools sur- 
veyed. 


. To identify the most and least frequently practiced 
guidance functions of the Catholic secondary school 
guidance programs. 


. To obtain information which may contribute to the 
development of Catholic school guidance practices 
generally. 


Summary of Procedure 

The literature was surveyed to determine over-all ob- 
jectives of guidance generally as well as those significant 
to Catholic schools. A questionnaire was devised which 
consisted of 59 items and sub-items selected to represent 
ten major guidance criteria and was validated on the basis 
of coverage against existing authoritative lists of evalua- 
tive criteria. After permission was received from the 
Diocesan Superintendents of Catholic schools to circulate 
the questionnaire, letters of explanation and questionnaires 
were sent to 92 four-year Catholic high schools. Catholic 
private boarding schools, seminaries, academies and junior 
high schools were not included in the study. The data rep- 
resents 75 per cent of the schools surveyed. The schools 
used ranged from 54 to 1,270 students and included a total 
enrollment of 20,563 students. 








Conclusions 
In terms of the purposes of this study, these conclu- 
sions may be drawn: 
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1. The scope of the guidance services provided in the 
Catholic secondary schools surveyed are: 


A. Closely related to school size, the professional 
training of the counselors, and the financial limitations 
of the schools. 

B. The understanding of and concern for guidance by 
the officials of the Church and her schools was manifest 
by the comments related to or included in reports of 
this study. 

C. The increasing acceptance of and provisions for 
including formal guidance programs in the schools sur- 


veyed in recent years is well established and indicates 
a trend. 


2. Varying emphases on services and functions in the 
guidance programs of the schools included in this study, as 
indicated by the frequency of practice reported for specific 
activities, indicate that: 


A. There is much emphasis on religious and educa- 
tional counseling and a limited amount on occupational 
planning. 

B. Placement, follow-up, systematic counseling in- 
terviews for all students, and school guidance research 
projects are the most serious weaknesses of the guid- 
ance programs of the schools surveyed. 

C. Group guidance is less popular than individual 
guidance in the schools surveyed. 

D. Mainly members of Orders of the Church are 
responsible for the guidance programs of the schools 
surveyed. | 

E. Teachers other than members of Orders of the 
Church are assigned activities related to guidance func- 


tions less frequently than are priests, Brothers and 
Sisters. 


3. Information which may contribute to the development 
of Catholic school guidance practices fromthis study include: 


A. Drawing attention to the scope of guidance serv- 
ices through more than 200 Catholic educators reading 
and studying the 59 guidance practices inferred by the 
Survey instrument to be desirable. 

B. The many reported needs for improving the guid- 
ance programs of the schools surveyed indicate an in- 
creasing awareness of desirable guidance practices. 

C. The survey’s reported comparisons of large and 
small schools, schools of certified counselors and those 
without, schools only for girls and those for both boys 
and girls indicate to each school in each of these groups 
how they compare with similar institutions. 


Finally a quantitative survey of Pennsylvania Catholic 
secondary school guidance practices has been accomplished 
in this study and the foundation is laid, thereby, for quali- 
tative studies, and a point of departure is provided for 
determinations of development and direction. 

Microfilm $2.00; Xerox $7.00. 150 pages. 





A STUDY OF THE CRITICAL REQUIREMENTS 
OF SUNDAY CHURCH SCHOOL TEACHERS OF 
UNMARRIED YOUTH OF CERTAIN 
PROTESTANT DENOMINATIONS 


(L. C. Card No. Mic 58-5643) 


Forrest Franklyn Wise, Ph.D. 
University of Pittsburgh, 1958 


The Problem. The purpose of this study was to develop 
a list of the critical requirements of Sunday churchschool 
teachers of unmarried youth, between the ages of 15 and 
21 years, of certain Protestant Denominations. 

The Procedure. The Critical Incident Technique devel- 
oped by John C. Flanagan was used to compile the list of 
the critical requirements of Sunday church school teachers 
of youth. Interview booklets were used in group interviews 
with pupils, teachers, and supervisors of local Sunday 
church schools. Group interviews were conducted in west- 
ern Pennsylvania; Kansas City, Missouri; and Nashville, 
Tennessee, in 22 churches representing 11 denominations. 
Group interviews were also held in a Nazarene college in 
Nashville, Tennessee, and one in Wollaston, Massachusetts. 
The data included reports from 15 different denominations. 
Five hundred forty-one booklets were returned which con- 
tained 894 usable incidents. From these 894 incidents 1284 
critical behaviors were extracted. The 1284 behaviors 
were classified into nine major areas, 28 sub-areas, 67 
classes, and 243 categories. 

The Findings. The activities of the teacher of unmar- 
ried youth in the Protestant Sunday church school were 
found to center largely in the areas of managing the class 
session, planning and conducting activities for the class, 
teaching the lesson, preparing youth for life’s demands, 
helping youth to understand personal and ethical problems, 
helping pupils to understand church-pupil relationships, 
inspiring commitment of Christ and strengthening deter- 
mination in this regard, developing social skills and social 
responsibility, and fulfilling the personal responsibilities 
of the role of teacher. 

The Conclusions. After the data were collected and 
classified, several variables were tested against the null 
hypothesis to discover the significant differences between 
the expected and observed number of behaviors reported. 
It was discovered that the sex, whether one is a pupil, 
teacher or supervisor, the denominational affiliation, the 
geographical area, and the age of the pupils made a signifi- 
cant difference in some areas of the critical requirements 
while not affecting other areas. It was found that the inter- 
val of time between observing and reporting the incident, 
the frequency of attendance at Sunday school by the pupils, 
whether the pupil does or does not belong to the church, the 
number of the booklet used, the number of years attending 
the church, the educational background of the teachers and 
supervisors and the number of years of experience working 
in the Sunday church school made no significant difference 
in the number of behaviors reported in any area. 

The study revealed that pastors and Sunday school su- 
perintendents are not in close touch with the actual class- 
room activities of the teacher. It was also indicated that 
the personal Christian life of the teacher is a significant 
factor in the degree of effectiveness of the teacher. 

Further study was indicated as necessary to discover 
the basis for the differences of behaviors reported among 
the denominational groups and the geographical areas. 

Microfilm $3.40; Xerox $11.60. 262 pages. 
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ENGINEERING, GENERAL 


ENGINEERING GRAPHICS COURSES FROM 
THE VIEWPOINT OF 
MECHANICAL ENGINEERING EDUCATORS 


(L. C. Card No. Mic 58-7064) 


Sherman F. Dreyer, Ed.D. 
The University of Oklahoma, 1959 


Major Professor: Glenn R, Snider 


The problem considered in this study was: What are 
the opinions of mechanical engineering educators concern- 
ing the purposes and content of required engineering 
graphics courses appropriate to the undergraduate me- 
chanical engineering curriculum? Specifically, this study 
was concerned with the implications of these opinions for 
the development and improvement of these courses. 

A survey method was used for this study. The heads of 
mechanical engineering departments and faculty repre- 
sentatives recommended by them participated in this in- 
vestigation. The 154 participants represented forty-two 
institutions accredited by North Central Association and 
the Engineers’ Council for Professional Development. The 
engineering educators were asked to rank a list of objec- 
tives contained in the questionnaire, and indicate the de- 
gree of emphasis which they felt should be placed on the 
items of content listed. 

The major findings disclosed by this investigation were 
based on the opinions of the group and various classifica- 
tions of the group. It was found that the objectives of spa- 
tial visualization, conventional practices, and orthographic 
projection ranked higher than the objectives of graphical 
solutions and computations, drawing techniques, and crea- 
tivity. The opinions expressed by the participants indicate 
that the fundamental concepts in engineering graphics 
courses Should not be changed. The emphasis should re- 
main on the development of spatial visualization, the ability 
to translate the analysis of engineering problems intoterms 
of multiview drawings, and the use of graphical represen- 
tations for the purpose of communicating ideas. 

It was revealed that creativity had a relatively small 
place in the required engineering graphics courses, but 
that skills and judgments necessary for creativity should 
be developed. It was disclosed that the area of graphical 
mathematics should be included in the required engineer- 
ing graphics courses. 

The items of content which were devoted to the devel- 
opment of drafting skills were not rated as being of pri- 
mary importance, but were indicated as being worthy of 
limited to moderate emphasis. The only skill that received 
a high ranking was freehand sketching. 

It was recommended that a balanced program of engi- 
neering graphics for mechanical engineers provide experi- 
ences in the areas of descriptive geometry, technical draw- 
ing, and graphical mathematics. A minimum acceptable 
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program should include the following items of content: Or- 
thographic projection, auxiliary views, point, line and 
plane relationships; intersection of surfaces; revolution; 
freehand sketching; sectional views; working drawings; 
applied geometry; lettering isometric drawing, charts and 
graphs; graphical calculus; and vectors. 

Microfilm $2.00; Xerox $6.40. 135 pages. 


ENGINEERING, AERONAUTICAL 


SWITCHING CRITERIA FOR CERTAIN 
CONTACTOR SERVOS WITH ARBITRARY INPUTS 


(L. C. Card No. Mic 58-7675) 


Carl Andrew Anderson, Ph.D. 
University of Michigan, 1958 


This study is concerned with the determination of 
switching criteria for the optimization of transient re- 
sponses of contactor servos to inputs other than the con- 
stant position and constant velocity inputs studied by other 
investigators. The approach taken is that, for an arbitrary 
input, the switching problem can be considered in two 
parts: (1) prediction of future input values and (2) optimi- 
zation of transient response to the predicted input. The 
second part is the main concern of the work. 

The systems studied are described by the differential 
equations 

D’@ =+1 
and 

D(D+ Kz) (D+ Ks) +++ (D+ Ky)@ =+1 


where @ is the output variable, D is the differential opera- 
tor with respect to time, the K’s are distinct real positive 
constants, and the sign of the forcing term is determined 
by the switching criteria used. For these servos a method 
is developed which gives an approximation to the optimum 
switching program, i.e., the program which in minimum 
time reduces the error and the first n-1 time derivatives 
of error simultaneously to zero for an n* order servo. 

The analysis is carried out in an n- dimensional phase 
Space having coordinates of displacement and the first 
n-1 time derivatives of displacement. In most cases, 
however, the problem is treated in terms of coordinates 
along the principal directions of the phase space. In 
this space the state of the servo output is represented 
by a point constrained to move along members of two 
fixed families of arcs, one family for each sign of the 
forcing term. The state of the input is represented by 
another point which, in general, moves about in the 
space, this movement being a known function of time 
for known inputs. Simultaneous vanishing of system 
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error and error derivatives corresponds to the coales- 
cence of the two points. 

The switching method is developed by determining a 
locus of points in the space from which the output point 
can be moved by a program of n-1 or less switches to a 
chosen point in the space in a specified time. 

The locus expression is used to rapidly survey succes- 
sive points on the future path of the input point consider- 
ing them as chosen points with the corresponding specified 
times being the input travel times to the points. The sur- 
vey stops when the first point is found to which input and 
output travel times are equal. The method determines the 
initial sign of the forcing for such a switch program. The 
optimum program is approximated by rapidly and repeti- 
tively continuing to solve this initial forcing problem. 

For the servos studied the locus is shown to describe 
a hypersurface which is topologically equivalent to a hyper- 
sphere. It is shown that the shape of the locus depends 
only on travel time to the point to be reached and not on 
the location of the point in the space. Dependence on point 
location involves only translation of the locus in the space. 
It is also shown that no more than n-1 switches should be 
used for the theoretical minimum-time switch program. 
Locus expressions in terms of phase space coordinates 
are derived and pictured for second and third order servos. 
These expressions were used in an analog computer study 
of second order servos which verified the theory. Both 
theoretical and computer studies showed the impracticality 
of using a switching boundary approach to solve the prob- 
lem considered. 

It is concluded that the method will closely approximate 
the optimum switch program if accurate computers and a 
high repetition rate are used. The locus concept seems 
applicable to contactor servos other than those considered. 

Microfilm $2.00; Xerox $7.20. 152 pages. 


APPLICATION OF THE METHOD OF 
COORDINATE PERTURBATION TO 
UNSTEADY DUCT FLOW 


(L. C. Card No. Mic 58-5573) - 


Seymour Charles Himmel, Ph.D. 
Case Institute of Technology, 1958 


The method of coordinate perturbation is applied to the 
unsteady flow of a compressible fluid in ducts of variable 
cross section. Solutions, in the form of perturbation se- 
ries, are obtained for unsteady flows in ducts for which the 
logarithmic derivative of area variation with respect to the 
space coordinate is a function of the *smallness” parame- 
ter of the perturbation series. 

This technique is applied to the problem of the interac- 
tion of a disturbance and a shock wave in a diffuser flow. 

It is found that, for a special choice of the function de- 
scribing the disturbance, the path of the shock wave can be 
expressed in closed form to first order. The method is 
then applied to the determination of the flow field behind a 
shock wave moving on a prescribed path in the x,t-plane. 
Perturbation-series solutions for quite general shock paths 
are developed. 

The perturbation-series solutions are compared with 
the more exact solutions obtained by the application of the 





method of characteristics. The approximate solutions are 

shown to be in reasonably accurate agreement with the so- 

lutions obtained by the method of characteristics. 
Microfilm $2.85; Xerox $9.80. 218 pages. 


ENGINEERING, AGRICULTURAL 


RELIEF OF THERMALLY-INDUCED STRESS 
IN DAIRY CATTLE BY RADIATION COOLING 


(L. C. Card No. Mic 58-5257) 


Milton David Shanklin, Ph.D. 
University of Missouri, 1958 


Supervisor: Robert E, Stewart 


Cooling by radiation offers one means of relieving 
thermally-induced stress. The purpose of this investiga- 
tion was to study the physiological effects of a refriger- 
ated plate on thermally-stressed cows, and to study the in- 
fluence of: (1) plate temperature, (2) plate position with 
respect to the animal, (3) plate surface condition, and (4) 
emissivity of the structural surround. 

In essence, the experimental equipment consisted of an 
insulated chamber, approximately eleven feet by five feet 
by seven feet, lined with polished aluminum sheets, where- 
in the air temperature and relative humidity could be con- 
trolled. The chamber was large enough to accommodate 
a Jersey cow whose rectal temperature and respiration 
rate could be measured while exposing the cow to a re- 
frigerated plate (12.61 square feet in area). 

Two Jersey cows were tested in all possible combina- 
tions of the following: (1) polished aluminum and flat- 
black lacquered chamber walls, (2) wall and ceiling plate 
positions, (3) plate bare and plate surface encapsulated in 
a double layer of four-mil polyethylene film separated by 
a nine-sixteenth-inch air space, and (4) plate tempera- 
tures of 50°, 35° and 20°F, plate bare; and 50°, 35°, 20° and 
5°F, plate encapsulated. All tests were run with chamber 
air held constant at 110°F and 65 per cent relative humidity. 

Straight-line regression coefficients of rectal tempera- 
ture versus time were computed for the two-hour period 
during which the plate was refrigerated, or an equivalent 
period when the plate was not used. Based on the regres- 
sion coefficients, a five-way analysis of variance of the 
five variables (plate temperature, plate surface condition, 
plate position, chamber emissivity, and cow) was made. 

The conclusions drawn from the analysis of variance 
were as follows: (1) there was a highly significant differ- 
ence between the two Jerseys in their ability to withstand 
environmental conditions of high temperature and humidity, 
(2) the cold plate was effective in reducing the slope of the 
rectal-temperature-versus-time regression, (3) chamber 
walls of polished aluminum were more effective than walls 
coated with flat-black lacquer in reducing the rectal tem- 
perature, (4) with chamber walls of polished aluminum, 
the plate was more effective when on the wall, facing a 
reflecting surface, than when on the ceiling, facing an ab- 
sorbing surface, and (5) within a plate-temperature range 
of 20° to 50°F, a bare plate was more effective than a 
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polyethylene -film-covered plate in reducing the rectaltem- 
perature of a thermally-stressed cow. 
Microfilm $2.05; Xerox $7.20. 155 pages. 


ENGINEERING, CHEMICAL 


DIGITAL COMPUTER SIMULATION 
OF DISTILLATION TOWER CONTROL 


(L. C. Card No. Mic 58-5568) 


Glenn Robins Brown, Jr., Ph.D. 
Case Institute of Technology, 1958 


The chemical engineer must improve his knowledge of 
the unsteady state characteristics of chemical operations 
if he wishes to benefit fully from automation. He may do 
this by full-scale plant testing, pilot plant studies, or by 
Simulation of processes on computing equipment. This is 
a study of the simulation on an IBM 650 of a controlled two- 
product distillation tower. 

The model studied in this work included distillation 
transients, hydrodynamic effects, and controller action. 

A numerical simulation is developed and applied to a 15- 
plate tower. The control system operated by adjusting top 
tower reflux rate in response to composition sampling 
along the column. Reboiler boil-up rate is controlled from 
feed rate. Composition sampling was studied with various 
degrees of integral and proportional control. For best 
control the composition analyzer should be located as near 
the top of the column as analyzer accuracy permits. 

It is concluded that the digital computer simulation of 
distillation control is more general but more time-con- 
Suming than an electronic analog computer simulation. 

Microfilm $2.00; Xerox $7.00. 147 pages. 


INFLUENCE OF CRYSTAL ANISOTROPY ON 
THE MECHANICAL PROPERTIES OF 
SINGLE-PHASE CERAMIC MATERIALS 


(L. C. Card No. Mic 58-7266) 


Edward Allen Bush, Ph.D. 
The Pennsylvania State University, 1958 


The purpose of this investigation was to study the in- 
fluence of crystal anisotropy on the thermal expansion and 
mechanical properties of sintered single-phase aggregates 
of selected anisotropic oxides. 

The materials studied were selected on the basis of 
their known or suspected high anisotropy of thermal ex- 
pansion, and included magnesium dititanate, aluminum ti- 
tanate, eucryptite, cordierite, and willemite. Two cordier- 
ites were tested: (1) a body fabricated by the investigator, 
and (2) a commercial body supplied by the American Lava 
Corporation. 

Aggregate thermal expansion, modulus of rupture, and 
modulus of elasticity were determined for these materials 
as functions of temperature and thermal history. 





Electron micrographs of the surfaces of specimens of 
magnesium dititanate, aluminum titanate, and eucryptite 
indicated that many of the crystals were fractured by in- 
ternal stresses during cooling from the firing tempera- 
tures. These fractures caused the room temperature 
moduli of rupture and elasticity to be abnormally low. 
During reheating the fractures recombined and large in- 
creases in physical property values resulted. When the 
specimens were cooled after reheating the internal frac- 
tures recurred, but at temperatures below the tempera- 
tures of recombination. As a consequence of this hystere- 
Sis in the recombination-fracture process, a correspond- 
ing hysteresis occurred in the physical property-tempera- 
ture relationships of these materials. The aggregate ther- 
mal expansion behavior of these materials can also be ex- 
plained on the basis .of the healing and recurrence of the 
internal ruptures. 

Application of an external stress caused propagation of 
the internal fractures, resulting in delayed strain which 
was not recovered after removal of the stress. An elastic 
hysteresis was found for these materials during cyclic 
loading. 

The experimental cordierite and willemite bodies were 
extremely porous, and the results of this investigation may 
not be characteristic of densely-sintered bodies. The 
values of the physical properties of these materials did 
not increase with increasing temperature, and hysteresis 
in these properties was absent. This behavior indicates 
either that thermal expansion anisotropy of these materials 
was not sufficiently great to result in internal fracturing, 
or that if fractures did occur their influence was over- 
shadowed by the effect of the pores. Delayed strain and 
elastic hysteresis occurred in the experimental cordier- 
ites. 

The commercial cordierite body contained consider- 
able mullite and probably some glass phase. The mechani- 
cal property-temperature relationships of this material 
were in many respects similar to those of magnesium 
dititanate, aluminum titanate, and eucryptite, but electron 
micrographs did not show fractures in the surface crystals. 
Evidently crystals within the body, probably the mullite 
crystals, were fractured. These crystals healed during 
heating, resulting in increases in strength and elastic mod- 
ulus. A small delayed strain effect and elastic hysteresis 
occurred in this material. 

The results of this investigation indicate that internal 
fractures resulting from high anisotropy of thermal ex- 
pansion are extremely important in affecting the proper- 
ties of sintered anisotropic materials. Consequently, ther- 
mal expansion anisotropy should be considered in the de- 
velopment of sintered materials having desired properties 
over specified temperature ranges. 

Microfilm $2.15; Xerox $7.60. 161 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





ENGINEERING 





ZINC BORATE GLASSES AS DIELECTRICS 
IN ELECTROLUMINESCENT LAMPS 


(L. C. Card No. Mic 58-5677) 


Nicholas Frances Cerulli, Ph.D. 
Rutgers University, 1958 


Major Professor: John H, Koenig 


The preliminary phases of the study were concerned 
primarily with an examination of the electrical properties 
(i.e., dielectric strength, dielectric constant, and dissipa- 
tion factor) of the glass region of the ZnO-B,O, system. 
This system was then expanded systematically to include 
the two alkali components Na2O and K20O, where it was 
shown that a minimum dissipation factor was obtained at 
a K2O/Na,O weight per cent ratio of approximately 2/1. 
The fact that this alkali ratio coincides with that found by 
some earlier workers using different glass systems was 
of considerable interest since it indicated that this optimum 
alkali ratio probably holds true for a wide range of parent 
glass compositions. The optimum alkali ratio was re- 
tained in the more complex glasses that were formulated. 

Barium oxide was added to the four component zinc 
borate glass system described above in order to increase 
the dielectric.constant. A series of these barium-zinc 
borate glasses was examined, and that glass having the low- 
est dissipation factor and highest dielectric constant was 
used as a working basis in preparing the final glass dielec- 
tric formulation. The glass dielectric used here for em- 
bedding an electroluminescent zinc sulfide phosphor is es- 
sentially a barium-zinc borate with minor additions of 
Al,0O; and TiO,’ to improve the firing properties, and a 
small amount of Sb2O;3 to inhibit oxidation of the phosphor. 
The electrical properties of the glass were found to be 535 
volts/mil, 9.15, and 0.0010 for breakdown strength, dielec- 
tric constant, and dissipation factor, respectively. The 
glass powder fires to a good gloss at about 500°C, and 
readily incorporates the phosphor powder with no evidence 
of chemical reaction. 

The final stages of the investigation were devoted to 
determining whether or not the phosphor characteristics 
are changed during the firing cycles required in the prepa- 
ration of test lamps. Using a plastic dielectric as a basis 
of comparison, it was shown that the phosphor characteris- 
tics are changed during the process of glass embedment. 
Electrical measurements, the operational characteristics 
of test lamps, and supplementary Spectral distribution 
studies were used to indicate that some phosphor damage 
was involved. Although an exact evaluation of this damage 
is beyond the scope of the present investigation, the work 
done here suggests possible mechanisms involved and in- 
dicates avenues of approach for more detailed studies of 
the problem. Microfilm $2.00; Xerox $5.60. 111 pages. 





LOW-TEMPERATURE VAPOR-LIQUID EQUILIBRIA 
IN TERNARY AND QUATERNARY SYSTEMS 
CONTAINING HYDROGEN, NITROGEN, 
METHANE AND ETHANE 


(L. C. Card No. Mic 58-7704) 


Harry Francis Cosway, Ph.D. 
University of Michigan, 1958 


This work was undertaken to add to our knowledge of 
vapor-liquid equilibria in ternary and multicomponent sys- 
tems containing hydrogen, nitrogen, and the light hydro- 
carbons. An additional aim was to obtain a generalized 
correlation of the multicomponent systems from a study 
of the binary and ternary systems. 

A vapor-recirculation method was used with a low- 
temperature equilibrium cell to obtain the samples of the 
liquid and vapor phases. The equipment withstands pres- 
sures up to 10,000 psia at temperatures from room tem- 
perature to -300°F. 

The compositions of the equilibrium liquid and vapor 
phases were obtained for the hydrogen-methane-ethane 
ternary system at temperatures of -100 and -200°F and at 
pressures of 500 and 1000 psia; for the nitrogen-methane- 
ethane ternary system at -200°F and 500 psia, and at 
-100°F, 500 and 1000 psia. Data were also obtained for 
the hydrogen-nitrogen-methane ternary system at -200°F 
and pressures of 500 and 1000 psia; for the quaternary 
system hydrogen-nitrogen-methane-ethane at -100°F and 
1000 psia, and at -200°F and 500 psia. A mass spectrome- 
ter was employed to analyze samples of the liquid and va- 
por phases. 

The data are presented on triangular composition dia- 
grams showing the loci of the saturated liquid- and vapor- 
phase compositions, and in the form of equilibrium ratio 
charts. The equilibrium ratios for all of the systems 
studied were found to be functions of phase composition as 
well as functions of temperature and pressure. Both the 
experimentally-determined and graphically-smoothed data 
are presented in tabular form. | 

A study was made of methods for correlating the equi- 
librium ratios of hydrogen, nitrogen, and the light hydro- 
carbons as obtained from the experimental data reported 
in this work and from that available in the literature. The 
equilibrium ratios for the constituents of both the hydro- 
gen-methane-ethane ternary system and the hydrogen- 


_ nitrogen-methane ternary system were correlated as func- 


tions of temperature, pressure, and the mole percent 
methane in the liquid phase. 

Due to the lack of data on the binary system nitrogen- 
ethane, it was found impracticable to correlate the nitro- 
gen-methane-ethane ternary system in the same manner 
as the other two ternary systems. Interpolation or extra- 
polation of the data given in this work is recommended 
until such time as this binary data becomes available. 

The quaternary system hydrogen-nitrogen-methane- 
ethane was not adequately described by the variables of 
temperature, pressure, and mole percent methane in the 
liquid phase. For this particular quaternary system, all 
four of the variables required by the Phase Rule are neces- 
sary to adequately represent the system. 

Microfilm $2.35; Xerox $8.20. 179 pages. 
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TRANSIENT RESPONSE STUDY OF GAS 
FLOWING THROUGH IRRIGATED PACKING 


(L. C. Card No. Mic 58-7706) 


Francesco De Maria, Ph.D. 
University of Michigan, 1958 


Much of the past research on the hydrodynamics of 
counter-current two phase flow in packed beds has been 
limited to pressure drop and liquid holdup measurements. 
By studying the transient response of the gas phase as it 
flows through an irrigated packed column, the gas holdup 
and the distribution of times spent by the elements of gas 
as they flow through the bed were determined. Statistical 
data of this type serves to characterize the microscopic 
succession of events occurring within the system. 

The technique employed consists of introducing a tran- 
sient signal in the entering air stream of a column packed 
with Raschig rings in the form of a step function in helium 
concentration and recording the outlet concentration as it 
gradually increases with time. Continuous rapid analysis 
of the helium concentration in the effluent is obtained by an 
alpha particle ionization instrument especially built for 
this purpose. Water was used as the liquid phase. 

Size of Raschig rings, depth of bed, water and gas flow 
rates were the main variables. investigated. 

The results indicate that the porosity of the irrigated 
bed is mainly dependent on the liquid rate. The following 
empirical equation correlates the porosity up to conditions 
of loading. 


-2,31 
ee 3.43 X_ =6 2) 
€., = 0.900 € .10 x 10 (> Rew (67) 


The variance of the distribution which expresses the dis- 
persion of the elements of gas ahead and behind the mean 
residence-time is a convenient quantity to measure the de- 
gree of longitudinal mixing of the gas as it flows through 
the packed bed. This quantity has been used to compare 
various mixing models with the experimental data. It was 
found that a series of perfectly mixed cells is perhaps the 
simplest and most versatile correlation model. The extent 
of mixing as measured by the height of a mixing stage in- 
creases with liquid and gas flow rates as expressed by the 
empirical equation; 


d 
Hy, = 0.84 d(Re,)”” .10 (8 ~ - ay) Rew (gga) 


The response curve for the gas reveals an increasing 
departure from uniform flow of the gas stream as liquid 
and gas rates are increased to flooding. The skewness 
which characterizes the weight that the various gas ele- 
ments have on the dispersion about the average residence- 
time has been found to give a convenient measurement of 
the uniformity of gas flow through the bed. 

Microfilm $3.20; Xerox $11.00. 246 pages. 


LARGE SCALE CONTINUOUS ELECTROPHORESIS 
(L. C. Card No. Mic 58-5583) 


R Reuven Dobry, Ph.D. 
Cornell University, 1958 


Chairman: R. K, Finn 


Electrophoresis has long been a powerful tool in the 
laboratory for separating proteins, amino acids, colloids, 





and other complex mixtures of electrically charged parti- 
cles. Though various types of apparatus are in use, the 
basic principle of operation is the same; individual com- 
ponents separate by virtue of differences in direction and 
rate of migration in electrical fields of-up to several 
hundred volts. The recent trend towards continuous oper- 
ation suggests that this method may emerge as a prepara- 
tive technique in its own right. Indeed our whole concern 
was with the development of large scale apparatus such 
as might be used to fractionate mixtures at the rate of 
liters per hour. 

The present technique deviates radically from existing 
devices by virtue of the elimination of solid anti-convec- 
tion media and the absence of external cooling. Instead, 
unwanted mixing in the fractionation zone is minimized by 
the use of viscous media and forced upward laminar flow, 
and moderate heating effects are permitted as long as they 
do not damage the product or interfere with the flow pat- 
tern. Following a series of successful runs with a small 
model, this approach was adopted for scale-up. 

Separation takes place in a vertical column of rectangu- 
lar cross-section filled with a fluid in upward laminar mo- 
tion. The mixture to be separated is injected at the bot- 
tom of the column through a centrally located duct with a 
slit opening. Knife-edges insure that there is minimum 
disturbance to the general pattern of laminar flow at the 
point of entry. A series of seven similar ducts separated 
from one another by single knife-edges is centrally lo- 
cated at the top of the column. They are oriented in the 
Same direction as the feed duct and serve as flow splitters. 
The potential field is applied transverse to the direction 
of flow at electrodes located in special compartments which 
are separated from the main column by rigid porous walls. 
When no potential is applied, the mixture proceeds up the 
center of the column as a single ribbon and leaves through 
the middle duct at the top. However, when a potential is 
applied, the single band splits up into several individual 
bands corresponding to the number of separable compo- 
nents. Under favorable conditions these can be withdrawn 
through separate ducts at the top. 

Experience gained thus far in the design and operation 
of this type of apparatus is discussed under a number of 
topics which are of particular interest to the chemical en- 
gineer. They include materials of construction, porous 
partitions, electrode reactions and materials, heating ef- 
fects and power requirements, convective mixing, fluid 
flow, resolving power and capacity, and concentration of 
product and medium recirculation. The information com- 
piled in these sections may serve as a useful guide to fu- 
ture work in this field. 

Rather good separations have already been achieved 
with simple dyes. Although this limited success points to 
possible applications in the separation of colloids, dyes, 
and other highly mobile particles, an improvement of ten- 
fold in resolving power will be necessary to handle protein 
fractionation. There is need for additional work on meth- 


ods for distributing the liquid as it enters and leaves the 


column. Further study of operating variables is also nec- 
essary to determine the limits of successful operation and 
to point the way toward improvements. These may even- 
tually lead to economical fractionation of enzymes and 
proteins on a large scale. 
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THE INFLUENCE OF HIGH PRESSURE ON 
THE PROPERTIES OF 
HYDROGEN-OXYGEN DETONATION WAVES 


(L. C. Card No. Mic 58-7717) 


Roy Lee Gealer, Ph.D. 
University of Michigan, 1958 


Detonation velocities in hydrogen-oxygen mixtures were 
measured over a range of initial pressures from 14.4 to 
1000 lb/sq in. abs and a range of initial compositions from 
0.40 to 0.80 mole fraction Hz in a half inch diameter tube 
at room temperature. An experimental increase in detona- 
tion velocity of 11.4 to 15.6% (depending on the initial com- 
position) was observed for an increase in initial pressure 
from 14.4 to 1000 lb/sq in abs. 

Theoretical detonation velocities were calculated over 
essentially the same range of conditions investigated ex- 
perimentally. These theoretical calculations were made by 
assuming a planar wave travelling at the velocity of sound 
(in the burned gases) with respect to the burned gases, and 
chemical equilibrium immediately behind the wave. The 
validity of these assumptions is indicated by the generally 
good agreement between experiment and theory. In order 
to compare experiment and theory, the experimental ve- 
locities were extrapolated to the equivalent velocities in an 
infinite diameter tube and were corrected for deviations 
between the initial compositions used in the computations 
and the initial compositions obtained by chemical analysis. 
The predicted velocities fall slightly above the experimental 
values at the lower pressures and they fall 2 to 3% below 
the experimental values at the highest pressures. At the 
low pressures, the deviation was probably due to imperfec- 
tion in the assumption of chemical equilibrium behind the 
wave. Ideal (pressure independent) physical properties 
were used in the computations because of the unavailability 
of measured values. It was shown to be reasonable that the 
deviation of the theoretical values from the experimental 
values at the high pressures may ‘be due to the deviation of 
the product gases from ideality. This was done by analyz- 
ing the effect of small errors in each of the pressure de- 
pendent properties on the calculated detonation velocities. 

The calculation of the detonation velocities includes the 
calculation of the equilibrium compositions for hydrogen- 
oxygen mixtures for initial mole fractions of hydrogen from 
0.4 to 0.75, for temperatures from 3000 to 5000°K, and for 
pressures from 10 to 2000 atm. The equilibrium computa- 
tions were done on an IBM-650 digital computer. 

Theoretical impact pressures (pressures realized upon 
reflection of the detonation wave at a solid boundary) were 
calculated over the ranges of initial pressures and compo- 
sitions for which detonation velocities were calculated. 

The ratios of impact to initial pressure were computed to 

be about 50 for the highest initial pressures and were max- 

imum for the stoichiometric mixtures. | 
Microfilm $2.00; Xerox $6.40. 133 pages. 





THE LAMINAR AND TURBULENT FLOW OF 
PSEUDOPLASTIC FLUIDS IN CIRCULAR CONDUITS 


(L. C. Card No. Mic 58-2768) 


Marvin M. Johnson, Ph.D. 
University of Utah, 1958 


Chairman: Dr. N. W. Ryan 


The design of pipe flow systems for various fluids is 
concerned chiefly with relationships between pipe diame- 
ter, flow rate and pressure drop due to friction. If one is 
dealing with non-thixotropic fluids in laminar flow, straight- 
forward design methods requiring.a knowledge of rheologi- 
cal properties are available. If flow is turbulent, empiri- 
cal methods developed for Newtonian fluids can be em- 
ployed for non-Newtonian fluids without great error. 

To complete the scheme of design methods, one needs 
a means of ascertaining whether the flow will be laminar 
or turbulent. One has this for Newtonian fluids for which 
the Reynolds number 2RwVp/u, is the criterion of flow 
regime. In systems of engineering interest, the transition 
from laminar to turbulent flow occurs over a narrow range 
of Reynolds number near 2100. This criterion is not suit- 
able for fluids, termed non-Newtonian, whose coefficients 
of viscosity are functions of the rate of shear. The prin- 
Cipal purpose of this study was to formulate a more gen- 
eral criterion to characterize the flow regime and to test 
this form in application to non-Newtonian fluids. 

Intuitive physical arguments suggested the use of the 
local function 

a: dU 


Rok 
Sc dF 
dy 


This function is zero at the wall and center line of the con- 

duit, where U and dU are zero respectively, but possess a 
dy 

maximum value at an intermediate position. It is in the 

neighborhood of this position that disturbances in a lami- 

nar stream should be most persistent. Turbulence is to 

be expected if the maximum value of Z exceeds some limit. 

If the parameter, Z, is applied to a Newtonian fluid in 
laminar pipe flow, one finds that it has a maximum value 
at R= R./V3, and that the ratio of the maximum value to 
the Reynolds number is 2/¥27. For the critical Reynolds 
number of 2100, the corresponding critical value of Zmax 
is 808. As the criterion is presumed to be general, it is 
inferred that Zmax of 808 defines the boundary between 
stable laminar and stable turbulent pipe flow for all fluids. 
The inference has been verified for aqueous carboxymethyl- 
cellulose, napalm in kerosene, and aqueous suspensions of 
Illinois yellow clay and cement rock solids. 

For pseudoplastic fluids whose rheological behavior can 
be approximated by the power law, the usefulness of the 
criterion is extended to predict the flow rate-wall shear 
stress relationship in the range of turbulent pipe flow, when 
only laminar pipe flow or viscometer data are known. 

The procedure given is valid if the wall shear stress is 
proportional to the square of the flow rate when the flow is 
turbulent. This condition is closely metby some pseudo- 
plastic fluids, and appears to be conservative, from a de- 
Sign point of view, for all fluids. 


Z= 
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Nomenclature. 





F, shear stress, fl~. 


g., dimensional constant, ml f t7. 


distance from axis of pipe; Ry, pipe radius. 

local value of velocity in undisturbed stream, It~’. 
area-mean axial velocity of the whole stream, It~’, 
radial distance measured from tube wall, Ry, - R. 
stability index, employed as criterion of flow regime. 
fluid density, ml~*. 


coefficient of viscosity, ft 17’. 
Microfilm $2.00; Xerox $5.00. 96 pages. 


CATALYSIS OF FUEL CELL REACTIONS 
(L. C. Card No. Mic 58-7285) 


Edmund Charles Knapp, Ph.D. 
The Pennsylvania State University, 1958 


The major portion of electrical energy used in the world 
today is generated by means of some form of heat engine 
operated by the combustion of fossil fuels. Unfortunately, 
with the temperatures attainable in practice for the heat 
source and heat sink of conventional engines, the conver- 
sion efficiency of heat into mechanical energy and subse- 
quently into electrical energy is subject to well known limi- 
tations. A greatly improved conversion efficiency for ob- 
taining electrical energy from fossil fuels can be achieved 
by directly converting the chemical energy of the fuel into 
electrical energy in an electrogenetic cell. Such a cell 
produces direct current electricity by electrochemical oxi- 
dation of the fuel and thus avoids the inefficiencies of steam 
cycles and turbogeneration. 

The objectives of this thesis have been i) to develop 
laboratory model fuel cells, operating with fuel gases, that 
could be used to study electrode reactions, ii) to investi- 
gate the catalytic effect of the transition metals and their 
oxides on fuel cell electrode reactions, and iii) to relate 
catalysis of fuel cell reactions to our general understand- 
ing of catalytic behavior. 

The major portion of the work in this thesis deals with 
hydrogen as a fuel gas. The performance of the cells using 
various catalysts, was evaluated both on open circuit and 
under current drain through known external resistances. 
The temperature dependency of the activity of each catalyst 
was also determined by operating the cells at several tem- 
peratures so that activation energies could be determined. 

The stoichiometry of the various oxides was found to 
influence their activities for fuel electrode catalysis; con- 
sequently, both semiconductor properties and bulk resis- 
tivities were carefully considered. The oxide semiconduc- 
tors were subjected to reduction under hydrogen to vary 
these properties. From the data obtained, it was con- 
cluded that the magnitude of the semiconductivity in both 
the n- and p-type compounds played a secondary role in 
determining the activity of the catalyst. Thus, the type of 
semiconductor did not give a clear-cut distinction between 
good and poor catalysts. The electronic configuration of 





the metal ions of the oxides appeared to play the predomi- 
nate role in determining catalytic efficiency. 

The results of this investigation may be briefly sum- 
marized as follows: 

1) The chemical rate-controlling step in the hydrogen- 
air fuel cell reaction appears to be one associated with the 
desorption and electron transfer reaction between hydro- 
gen and the catalyst. 

2) The variations in open circuit potentials are indica- 
tive of the different energy states of the chemisorbed hy- 
drogen on the catalysts. 

3) The relative numbers of unpaired *d” electrons of 
the metal ions in the oxide catalysts play an important role 
in determining the effectiveness of the catalysts. The 
greater number of unpaired electrons the more effective 
is the oxide as a catalyst and the lower the heat of chemi- 
sorption of the hydrogen on the catalyst surface. 

' 4) Heats of chemisorption are closely related to the ob- 
served potentials for all forms of the catalysts and in- 
fluence the rate-controlling step and the reversibility of 
the reaction. | 

5) Although ferric oxide gave the best performance 
among the oxides, the metallic catalysts, cobalt, nickel, 
platinum and palladium were superior for the electrolytic 
oxidation of hydrogen at the fuel electrode. Platinum and 
palladium displayed the highest activities for this reaction 
and would be recommended as catalysts for hydrogen-air 
fuel cells at low temperatures. 

6) It should be possible to apply laboratory models of 
fuel cells to the investigation of a variety of reactions and 
an extended group of catalysts. 

Microfilm $2.00; Xerox $5.40. 108 pages. 


AN INVESTIGATION OF THE VISCOSITIES 
OF TITANIUM DIOXIDE-SOY BEAN OIL 
SUSPENSIONS 


(L. C. Card No. Mic 58-7752) 


Mau-Tong Kuo, Ph.D. 
University of Michigan, 1957 


In order to better understand the anomalous rheologi- 
cal behavior (24,25) (time-stress-strain relationship) of 
some industrial solid-liquid suspensions, the effects of 
the following properties of titanium dioxide-soy bean oil 
suspensions were investigated: (a) volume concentration, 
(b) particle size, (c) temperature, (d) milling time, (e) 
milling methods, (f) addition of a surface active agent. 

These investigations revealed that the structures were 
formed after a dispersion operation. The speed of “struc- 
ture formation” depended upon the strength of the floccu- 
lation forces. The shear stress applied to break the formed 
structures was called “yield value.” When the shear stress 
exceeded the “yield value,” the structures were broken 
down into smaller sizes because of the irregularity in 
structure shape. If the volume concentration was compar- 
atively low, the broken structures would remain a constant 
size and almost the same shape - a Bingham type of flow. 
However, if the volume concentration was comparatively 
high, the structures were continually broken up and the 
viscosity decreased as the higher shear stress was ap- 
plied - a Plastic type of flow. 
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The yield value varied inversely with respect to particle 
Size, i.e., the yield value increased as the particle size de- 
creased. The yield value was also affected by the volume 
concentration of the pigment as shown in the following equa- 
tion: 


T, = kG (23) 


In order to explain the effect of particle size and volume 
concentration on suspension viscosities, the following equa- 
tion was derived utilizing the concept of “structure forma- 
tion” in suspensions. 


K 


uP = 1 Ve (33) 
Pp G - (1+ Ve) 





Equation (33) has as its variables relative size of the 
structures, arrangement of the particles in the structures 
and the relative amount of dead volume contained in the 
structures. These variables are functions of the particle 
size, the temperature, and possibly the physical properties 
of the liquid medium. 

Experimental and published data showed excellent cor- 
relation when used in Equation (33). These results indi- 
cated that once the yield value was exceeded, the nature of 
Bingham type of flow would be analogous to that of New- 
tonian type of flow. 

Particle size affected the suspension viscosities. The 
smaller the particle size the higher the suspension viscosi- 
ties at a constant temperature in volume concentrations 
ranging from 0 to 5% if the particle size was larger than 
0.05 microns. However, at a higher volume concentration 
range, where Plastic type of flow was observed, the criti- 
cal particle size was not observed. 

The effect of temperature on the viscosity of the Bing- 
ham type of flow was well expressed by Arrhenius type 
equation. Addition of 1-amino-2-naphthol-4-sulfonic acid 
as a surface active agent reduced both the yield value and 
suspension viscosities at 25 + 0.1°C. 

Microfilm $2.05; Xerox $7.20. 155 pages. 


THERMOCHEMICAL ANALYSIS OF 
REACTIONS OF STYRENE WITH 
AN UNSATURATED POLYESTER 


(L. C. Card No. Mic 58-5570) 


Gilbert C. N. Lee, Ph.D. 
Case Institute of Technology, 1958 


A thermochemical study was made of reactions of sty- 
rene with one unsaturated polyester resin at several tem- 
peratures and in the presence of several catalytic systems 
and fillers. Curves obtained by plotting temperature ver- 
sus time, with the reactor in a thermostat, show the effect 
of these variables on the reaction rate. Variables which 
alter exothermic curves also can produce differences in 
the heat of polymerization, as measured in an adiabatic 
calorimeter. Differences in proportions of gel to soluble 
polymer in some of the reaction mixtures, suggest that the 
polymerization mechanism may change when reaction con- 
ditions are altered. However, a correlation between extent 
of reaction, as determined by three analytical methods, 
with the extent of reaction calculated by assuming it pro- 





portional to the amount of heat evolved, shows that tem- 
perature-time curves under adiabatic conditions can be 
used to follow the rate of conversion of styrene monomer 
irrespective of differences in its mode of polymerization. 

A hypothesis is proposed which defines an adiabatic 
limiting temperature for the exothermic peak which is a 
more Significant property of a reaction system than are 
such values as are ordinarily measured in arbitrarily 
chosen isothermal environments. 

Microfilm $2.00; Xerox $3.60. 62 pages. 


FACTORS AFFECTING THE 
CATALYTIC ACTIVITY OF METALS 


(L. C. Card No. Mic 58-5374) 


Willard Hall Sawyer, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Olaf A. Hougen 


Recent investigations at the Department of Chemical 
Engineering of the University of Wisconsin in the hydro- 
genation of alpha-methylstyrene with platinum group cata- 
lysts have shown wide variations in catalyst activity. It 
has been established that palladium supported on alumina 
could be regenerated by contact with oxygen or oxygen con- 
taining gases. The effects of hydrogen pressure, reaction 
temperature, time of regeneration, and regeneration agent 
upon the decline in reaction rate after regeneration were 
studied. In addition the hydrogenation of ethylene catalyzed 
by platinum supported on alumina was studied to determine 
the effects of heat treatment of the catalyst and ionization 
of reactants on the activity of the catalyst. 

The decline in reaction rate in the hydrogenation of 
alpha-methylstyrene over palladium was correlated by the 
empirical equation r = ro (Ae~> + 1) where r and ro are 
reaction rates (kg. moles/(kg.)(hr.) ) during the decline and 
at steady state conditions, respectively. The constant B is 
an indication of the rate of decline in the reaction rate and 
the constant A is an indication of the difference between 
the initial and steady state rates. The results of this in- 
vestigation indicate that palladium is reactivated by re- 
moval of hydrogen by reaction with oxygen adsorbed on the 
surface, forming water. The decline in reaction rate is 
caused by restoring the hydrogen to the palladium struc- 
ture. Hydrogen forms a Pd-H solid solution which results 
in a reduction of the d-band holes available at the Fermi 
surface. This reduction in activity is postulated to be due 
to the filling of d-band holes by hydrogen occlusion. The 
rate of hydrogen diffusion through the palladium is a com- 
plex function of the rift structure of the palladium. 

The defect structure of platinum supported on alumina. 
was altered by heat treatment. Evaluation of the heat 
treated catalysts by hydrogenation of ethylene in a differ- 
ential flow reactor indicated that extreme reduction in 
activity occurred when pre-treated in the temperature 
range of 499° to 754°C. This range encompasses the Tam- 
mann temperature for platinum where lattice mobility pre- 
dominates. 

The hydrogenation of ethylene using platinum supported 
on alumina was also studied in a batch reactor. The reac- 
tion was studied under potential fields of 0, 640, 1280, and 
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1880 volts, followed by duplicate tests at zero voltage. The 
results indicate that ionized hydrogen is readily occluded 
by platinum. The decrease in activity of the catalyst is at- 
tributed to a decrease in the work function and in the num- 
ber of d-band holes at the Fermi surface. 
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THE POLYMERIZATION OF OCTENE-1 WITH 
ANHYDROUS ALUMINUM CHLORIDE 


(L. C. Card No. Mic 58-7794) 


Andrew Turner, Ph.D. 
University of Michigan, 1958 


The polymerization of octene-1 with anhydrous alumi- 
num chloride catalyst in hydrocarbon diluent was studied 
by two techniques. One method consisted of adding octene- 
1 at approximately a constant rate to a slurry of the alumi- 
num chloride in hexane. The other method consisted of 
adding the aluminum chloride to a solution of octene-1 in 
n-heptane. The polyoctenes formed were oily liquids with 
viscosities in the range of commercial lubricating oils. 

The variables studied with the catalyst-addition method 
were the temperature (between 0° and 56°C.), the amount of 
catalyst in the slurry (between 0.907 and 10.91 grams of 
solid per liter) and the initial monomer concentration (be- 
tween 0.302 and 1.059 moles octene-1 per liter). Although 
care was taken to avoid contact of the catalyst with mois- 
ture, it should be recognized that the catalyst as received 
and the experimental technique may have been such that a 
portion of the aluminum chloride in the slurry was not in 
the form of an active catalyst. The polymerization prod- 
ucts were characterized by their viscosities, viscosity in- 
dexes and number average molecular weights. 

The viscosities at 210°F, ranged from 15 to 60 centi- 
stokes, depending on the reaction conditions, but the vis- 
cisoty indexes varied only between 118 and 122 and were 
not affected by the reaction conditions. The viscosities at 
210°F., between 15 and 60 centistokes, were linearly re- 
lated to the number average molecular weights, between 
700 and 1500. 

The number average molecular weight of the polyoc- 
tenes decreased as the temperature was increased, and 
was not affected by the initial octene-1 concentration. The 
molecular weight decreased from 1440 at a temperature of 
0°C. to 730 at a temperature of 56°C. 

The rate of polymerization approximately tripled for 
each 10°C. increase in temperature, was a function of the 
amount of catalyst in the slurry and appeared to be a func- 
tion of the square of the initial monomer concentration. 
The rate of polymerization, expressed as the rate of dis- 
appearance of octene-1 in moles per liter per minute, in- 
creased from about 0.0027 at 0°C. to about 0.076 at a tem- 
perature of 30°C. when the amount of catalyst was 3.64 
grams per liter. When the amount of catalyst in the slurry 
was 1.81 grams per liter, the rate increased from about 
0.027 to about 0.27 moles per liter per minute when the 
temperature was increased from 30° to 56°C. The rate of 
polymerization increased from zero to approximately 0.135 
moles per liter per minute as the amount of catalyst in the 
slurry increased from zero to 10.67 grams per liter. The 
rate of polymerization also increased from zero to about 





0.31 moles per liter per minute as the initial octene-1 
concentration increased from zero to 1.06 moles per liter. 

The variables studied with the monomer-addition 
method were the temperature (30°, 40°, and 67°C.), the 
initial amount of catalyst in the slurry (between 5.0 and 
00.0 grams per liter) and the amount of octene-1 added 
(from 0.0162 to 0.3214 moles per gram of catalyst). The 
average octene-1 feed rate varied from 0.028 to 0.089 
moles per minute per liter of initial volume. 

The viscosities of the polymers ranged between 4.3 and 
25.7 centistrokes at 210°F., while the viscosity indexes 
ranged between 120 and 130. The viscosities decreased 
slightly as the temperature was increased from 30° to 40°C, 
At 67°C., the viscosities were much lower than was ex- 
pected and these low viscosities were attributed toa greater 
amount of alkylation or other side reactions at the higher 
temperature. The viscosity of the polyoctenes increased 
as the amount of octene-1 feed was increased and tended 
to level off at the higher amounts of feed. The viscosity 
appeared to be affected by the octene-1 feed rate, increas- 
ing Slightly as the feed rate increased. The effect of the 
amount of catalyst in the initial volume of the viscosity of 
the polymers was negligible, or was obscured by the greater 
effect of the amount of feed. However, the amount of cata- 
lyst in the initial volume did influence the structure of the 
polymers in that larger amounts of catalyst tended to pro- 
duce more side reactions such as alkylation and isomeri- 
zation. Microfilm $2.00; Xerox $6.20. 129 pages. 


AN EVALUATION OF THE USE OF RADIOACTIVE 
TRACERS FOR DETERMINING FLUID 
SATURATIONS DURING FLOW IN POROUS MEDIA 


(L. C. Card No. Mic 58-7309) 


Richard Elliott Wainerdi, Ph.D. 
The Pennsylvania State University, 1958 


The study of the movement of fluids in porous rock sys- 
tems is a fundamental part of petroleum reservoir engi- 
neering. In order to facilitate the laboratory study of that 
movement, or displacement, saturation distribution infor- 
mation must be correlated to the parameters governing 
fluid flow. The available techniques for experimentally de- 
termining saturation distribution in patterned laboratory 
model systems each have inherent characteristics which 
limit their use in certain applications. A technique of rel- 
atively recent origin, that of the use of an internal radio- 
active tracer, is presented, and its use has been evaluated 
with respect to the conventional methods for obtaining such 
information. 

Experimental apparatus, including a remotely con- 
trolled scanner, was designed and built to facilitate the 
rapid collection of saturation distribution information in 
a model of a field flooding pattern. Several displacement 
floods were performed at various flood rates in order to 
compare the data produced by this new technique with the 
theoretically predicted performance. It was found de- 
sirable to study the desaturation histories of a series of 
points, rather than to study overall reservoir saturation 
distribution as a function of time. The desaturation his- 
tories show the trend of desaturation behavior as theoreti- 
cally predicted. 
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Problems inherent to the method and possible future 
modifications and alterations which would improve the 
technique are presented. Advantages and disadvantages of 
the method as compared with the other two common meth- 
ods are discussed. 

The following conclusions have been drawn as a result 
of this study: 

1. The radioactive tracer method may be made to com- 
pare favorably with other methods in the determination of 
fluid distributions during flow in porous media. 

2. The method is, in general, capable of givingagreater 
degree of definition than the electrical conductivity method 
but, possibly a lesser degree than the use of a narrow beam 
of X-rays or gamma rays. 

3. The method of plotting change of fluid saturations 
(or amounts) at some point as a function of time is a useful 
means of smoothing the statistical variations in count rate. 

4. Greater accuracy and detail in the determination of 
fluid distributions may be obtained with a scintillation 
counter and pulse gating device than with the G-M tube 
used in this investigation. 

Microfilm $2.00; Xerox $4.00. 73 pages. 


COMBUSTION BEHAVIOR 
OF MONOMETHYLAMINE 


(L. C. Card No. Mic 58-2761) 


Dean George Wilson, Ph.D. 
University of Utah, 1958 


Chairman: Dr. George Richard Hill 


This dissertation contains the results of a study of the 
combustion behavior of monomethylamine. The experi- 
mental flame velocities were determined by the horizontal 
tube method. The limits of flammability for methylamine 
in air were determined. The burning velocity for methyl- 
amine-air mixtures within the flammability limits were 
determined. A relationship between the rate of change of 
burning velocity with change of fuel concentration was de- 
veloped and applied to methylamine and related compounds. 

Infrared spectra of methylamine-oxygen flame products 
were obtained and it was determined that large amounts of 
hydrogen cyanide are present in the reaction products. A 
correlation is made between the burning velocity of methyl- 
amine and the production of hydrogen from the thermal de- 
composition of methylamine. The reaction mechanism for 
methylamine combustion is indicated as being similar to 
the mechanism for the combustion of methane. 

Microfilm $2.00; Xerox $4.40. 85 pages. 
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THE ANALYSIS OF STRUCTURAL RESPONSE 
TO EARTHQUAKE FORCES 


(L. C. Card No. Mic 58-7682) 


Glen Virgil Berg, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to develop more general 
methods than are currently in use for analyzing structural 
response to earthquake forces, and to apply the new meth- 
ods to particular examples in order to permit a qualitative 
examination of the results. 

To analyze the response of a structure to earthquake, 
one constructs a mathematical system to represent the 
structure, and a mathematical function to represent the 
earthquake. In this study, only one component of lateral 
motion is considered. The ground acceleration is repre- 
sented as a piecewise linear function of time. The struc- 
tures are represented by linear systems in Chapters II 
and Ill, and by non-linear systems in Chapter IV. 

In the study of linear systems, conditions are estab- 
lished for which the now widely used method of undamped 
normal modes, modified by the introduction of a damping 
term, is mathematically exact. For the general linear 
system, a method of damped modes is developed, in which 
the system is first reduced to a set of first order differ- 
ential equations, and then transformed into a set of un- 
coupled equations in complex variable. The eigenvalues 
of the system indicate the frequencies and damping factors 
for the modes. 

In the study of non-linear systems, a numerical method 
is presented for solving a general non-linear system ona 
high-speed digital computer. For a framework of elastic- 
plastic members, the elastic-plastic constraints are ex- 
pressed as a Set of linear equations plus a set of linear 
inequalities. It is proved that a unique solution exists. 

Several numerical solutions are carried out, in which 
the earthquake functions are taken from recorded accelero- 
grams. Several variations of the building systems, includ- 
ing the effects of viscous damping, shear walls, and plastic 
deformation in the frame, are used. Response curves are 
presented, and other results are tabulated for comparison 
with building codes. Certain qualitative conclusions are 
drawn. 

Energy equations are developed, and energy curves are 
shown, indicating the important effect of energy absorption 
in reducing the amplitudes of oscillation. 

Microfilm $2.00; Xerox $6.60. 136 pages. 


APPROXIMATE ELASTIC ANALYSIS 
OF SLABS WITH OPENINGS 


(L. C. Card No. Mic 58-3971) 


Howard Lee Furr, Ph.D. 
The University of Texas, 1958 


Supervisor: Phil M, Ferguson 


A numerical method for the approximate analysis of 
uniformly loaded reinforced concrete building slabs is 
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demonstrated. Emphasis is placed on the use of the method 
for analyzing slabs with openings. 

The grid-beam method, in which the slab is replaced by 
an equivalent orthogonal grid of beams, is used. In apply- 
ing this method a state of static equilibrium of joints in the 
grid is reached using a concept of balance known as Statics 
Ratio to test the equilibrium of individual joints. 

The slab surface is first laid off into a system of im- 
aginary strips perpendicular to each other. Each strip is 
then treated as an individual beam rigidly joined to inter- 
secting strips at their center lines. 

The uniform load is divided up into concentrated loads, 
one of which is assigned to.each joint of the grid; continuity 
shears resulting from the uniform distribution df load be- 
tween joints are added as acorrection. The magnitude of 
the joint load depends primarily on the layout of the grid. 

An arbitrary individual deflection is imposed on each 
joint of the grid while the joints are held locked against ro- 
tation. Such deflection causes fixed end moments to be 
built up in each beam. 

The fixed end moments are distributed as twisting mo- 
ments and bending moments in the beams by the Hardy 
Cross method. The shear around each joint is computed 
from these distributed moments and the joint resultant es- 
tablished. 

The ratio of this resultant to the panel load at the joint 
is taken for each joint, thereby obtaining one ratio for each 
interior joint of the grid. This ratio is termed the statics 
ratio. 

If all ratios show the same value, a state of balance-- 
true balance, over balance, or under balance--exists. The 
value of the ratio at this stage is immaterial; the only re- 
quirement is that it be constant. In practical application a 
set of ratios individually deviating a small amount from a 
mean value may be permitted. 

If the ratios are not all the same, an adjustment is made 
in the initial pattern of imposed deflections, again with all 
joints in a locked position. The object of this adjustment 
is to bring the ratios into agreement. Moments are dis- 
tributed as before and ratios are recalculated. The proc- 
ess is repeated until all ratios are the same, or nearly the 
same. 

It is emphasized that no particular value of the ratio 
needs to be aimed for; any value is theoretically valid for 
use so long as all ratios are the same. 

When the constant ratio is attained, the distributed mo- 
ments and torques are divided by the ratio to give the mo- 
ment and torque values that result from the true deflection 
of the grid under the actual joint loads. A small additional 
moment is added to each moment value to account for the 
difference between the distributed load and the concen- 
trated loads actually used. Resulting moments are the 
values for a strip of slab as wide as the beam strip. 

Moments are plotted for each strip. Curves fitted to 
these plotted points are taken as moment curves for the 
Slab along the center line of the strip. 

Moments for square and rectangular solid slabs, square 
slabs with central square openings, and a square interior 
panel of a flat slab supported at four corners on stiff col- 
umns are computed and compared with moments computed 
by other methods, with agreement generally satisfactory. 

A method for computing edge reactions to the slabs is 
demonstrated and results are shown. 

Microfilm $2.05; Xerox $7.20. 154 pages. 





THE ANALYSIS OF MULTIPLE AND 
CONTINUOUS FOLDED PLATE STRUCTURES 


(L. C. Card No. Mic 58-7778) 


James Marvin Paulson, Ph.D. 
University of Michigan, 1958 


This paper presents the theoretical analysis and the 
results of an experimental investigation of multiple folded 
plates, continuous folded plates and continuous multiple 
folded plate structures. Folded plates can be used eco- 
nomically to span large areas with minimum interior ob- 
struction. In such cases interior frames or additional in- 
terior plates may be provided to limit displacements and 
to provide a reasonable distribution of stress in the plate 
system. The solutions presented are concerned with folded 
plate structures made indeterminate through the use of 
multiple folded plate construction and through the use of 
interior frames not rigid in their plane. 

The analysis of a two bay multiple folded plate is under- 
taken treating the additional interior plate as a redundant. 
member. The interaction of the simple folded plate and the 
redundant plate is assumed to be provided through a dis- 
tributed edge pressure and a distributed edge shear force 
acting at the joint common to the simple folded plate and 
the redundant plate. The simple folded plate is analyzed 
for the effect of the applied load and unit values of the re- 
dundant forces; the redundant member is analyzed for the 
effect of unit values of the redundants. Equations are 
written expressing the consistency of the displacements 
ana of the edge stresses of the simple folded plate and the 
redundant plate at their common edge. The solution of 
these equations yields the intensity of the redundant edge 
forces. Symmetrical and unsymmetrical loadings are con- 
sidered in this analysis. 

A single bay folded plate continuous over a frame not 
rigid in its plane is analyzed treating the interior frame 
as a redundant member. The interaction of the folded plate 
and the frame is assumed to be provided through a system 
of resultant forces acting in the middle plane of the plates 
and on the cross sections adjacent to the interior frame. 
After analyzing the simple folded plate for the effect of the 
applied load and unit values of the redundants, the frame 
is analyzed for displacements induced by unit values of the 
redundants. Equations written to express the consistency 
of the displacements of the folded plate and the frame are 
solved for the redundants. 

The third part of the analytical investigation consists 
of the analysis of a folded plate structure combining the 
problems of both the multiple and the continuous systems. 
In this case the various force systems or the plate mo- 
ments produced by them are represented by trigonometric 
series. The final solution is obtained considering the first 
six terms of the series. 

The results of an experimental investigation, conducted- 
by the writer on small scale aluminum models, are pre- 
sented. Satisfactory agreement between the theoretical 
and experimental results is demonstrated for each of the 
three structural systems investigated. 

The agreement between the analytical and the ex- 
perimental results indicates that the accepted methods 
of analysis for simple folded plate structures can be 


extended through the use of the principles of superpo- 


sition and consistency of displacement and stress to 
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the solution of more complex problems in folded plate 
analysis. Microfilm $2.20; Xerox $7.60. 165 pages. 


HEAT TRANSFER FROM 
GAS FLAMES IN COOLED TUBES 


(L. C. Card No. Mic 58-7792) 


Donald William Sundstrom, Ph.D. 
University of Michigan, 1958 


A pre-mixed stream of propane and air was burned in- 
side a water-cooled stainless steel tube of one inch inside 
diameter in order to determine the effects of process vari- 
ables and flame-generated oscillations on local rates of 
heat transfer from the flame to the wall. 

The flame was stabilized within the tube by central 
bluff body flame holders. The local rates of heat transfer 
were obtained by measuring the radial temperature pro- 
files in thermally isolated sectors of the tube wall at dis- 
tances of 2, 4, 6, 8, and 10 inches from the exit. From 
each radial temperature profile, the thermal flux and the 
extrapolated inside wall temperature were determined. 

The local inside wall temperature did not exceed 350°F 
during the investigation. Heat transfer rates were meas- 
ured for the following range of process variables: inlet 
Reynolds’ numbers (based on tube diameter) from 5,000 to 
30,000; inlet fuel to air ratios between lean and rich blow- 
off limits; inlet air temperatures of 70° and 120°F; flame 
holder blockages of 28 and 53 percent; flame holder to 
tube exit distances of 7, 9, and 11 inches; and total tube 
lengths of 3, 3.5, 8 and 9 feet. 

Under certain conditions, longitudinal (organ pipe) os- 
cillations were generated by the combustion process. The 
frequencies and relative amplitudes of the oscillations were 
measured at the exit of the tube. By inserting suitable 
acoustical dampers in the tube, the flame-generated oscil- 
lations could be energetically damped. This technique per- 
mitted a comparison of local rates of heat transfer under 
damped and oscillating conditions. 

The inadequacy of turbulent flame theories and the dif- 
ficulty in characterizing local gas composition and tem- 
perature prevented generalization of the results. The data, 
however, are correlated graphically with the process vari- 
ables. The effect of process variables and flame-generated 
oscillations on the heat transfer rates are summarized be- 
low: 


1) Increasing the inlet Reynolds’ number increased the 
maximum local rate of heat transfer and shifted the 
maximum toward the exit. 


2) The highest rates of heat transfer were observed near 
a stoichiometric inlet mixture. When the inlet mixture 
was richer or leaner in fuel, the rates of heat transfer 
were reduced and the peak was shifted toward the exit 
of the tube. 


Increasing inlet temperature increased the local rates 
of heat transfer. 


Changes in flame holder blockage, burning length, and 
total tube length did not, in general, have a significant 
influence on the local rates of heat transfer. 





—— 


5) The curves of local rates of heat transfer versus dis- 
tance downstream from the flame holder were flatter in 
the presence of flame-generated oscillations than during 
damped (non-oscillating) combustion. The longitudinal 
resonance decreased the maximum local rate of the 
damped curve and shifted the maximum local rate closer 
to the flame holder. The total heat transferred to the 
tube wall was slightly higher for oscillating combustion 
than it was for damped combustion. 


For comparison with experimental data, local rates of 
heat transfer were estimated from measurements of the 
overall combustion efficiency and from measurements 
of the local heat transfer coefficients without combus- 
tion. Downstream from the experimental peaks in the 
heat transfer profiles, the predicted and experimental 
local rates of heat transfer were in reasonable agree- 
ment. This indicates that convective heat transfer from 
high temperature combustion products can be approxi- 
mated from empirical data for non-burning gases. A 
satisfactory prediction of local rates of heat transfer 
was not possible in the region between the fiame holder 
and the peak of the experimental curve. 


Attempts to induce the phenomenon known as “screech” 
combustion (resonant transverse oscillations) were unsuc- 
cessful. Microfilm $2.45; Xerox $10.80. 187 pages. 
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MODERN MATHEMATICAL ANALYSIS 
OF LINES AND CABLES 


(L. C. Card No. Mic 58-3954) 


Anan Atilaksana, Ph.D. 
The University of Texas, 1958 


Supervisor: W. F. Helwig 


It has long been known that electrical circuits of uni- 
formly distributed parameters usually present a high de- 
gree of complexity in analyses of transient conditions. 
This is true since the problem involves at least three vari- 
ables, i.e., time, distance, and either the current or volt- 
age. Since the pioneering work of Heaviside, additional 
contributions have been made, mainly for the purpose of 
illustrating other mathematical methods. Unfortunately 
these solutions involved only the simplest boundary con- 
ditions. 

The purpose of the writer, involving a research in 
mathematical analysis of lines and cables, is to present 
a method of attack for problems involving surge voltages 
due to switching or other conditions on lines and cables 
under different end loading. The analysis begins with the 
old problems in detail, but attempts to point out a more 
general approach. This approach begins with the simpler 
cases and advances to the more difficult; viz., from lines 
of 2 parameters (cables) to lines of 3 parameters, and 
from lines of semi-infinite lengths to lines of finite lengths 
involving a problem of terminating load conditions. It is 
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also the intention of the writer to try to cover every step 
of the solution as completely as possible at the outset so 
that the reader will find little difficulty in following the ex- 
position. 

Last, but not least, the writer has proposed certain 
kinds of problems which cannot be directly evaluated by 
present-day mathematics, and accordingly the solutions 
must be changed to other evaluable forms if possible. 

Occasionally proofs of some of the solutions obtained 
are discussed whenever procedures are not too lengthy 
nor require repetition. 

Microfilm $2.00; Xerox $5.80. 120 pages. 


A STUDY OF NONLINEAR SYSTEMS 
WITH RANDOM INPUTS 


(L. C. Card No. Mic 58-7698) 


Kuei Chuang, Ph.D. 
University of Michigan, 1958 


It is the purpose of this dissertation to investigate the 
probability distribution of the response of a nonlinear sys- 
tem subjected to a Gaussian random input. 

The mathematical theory of Markoff random process 
was uSed, the associated Fokker-Planck equation for a gen- 
eralized continuous nonlinear system was derived. The 
justification for assuming the error response of a non- 
linear control system as being a Markoff process was 
given. For a special case the associated Fokker- Planck 
equation was programmed and solved on a digital computer. 

The theoretical result of this investigation for the sta- 
tionary case was obtained in a closed form. It was verified 
by an experimental method which consisted of an electronic 
automatic counting device. This device records the per- 
centage of total time of observation that a random signal 
exceeds a certain preset voltage level. The agreement be- 
tween the theoretical calculations and the experimental 
measurements is within the limits of experimental meas- 
urement, 

From the results of this investigation a general conclu- 
Sion can be drawn. If the nonlinear element in a control 
system is approximately linear over a certain part of its 
operating region then the probability distribution of its er- 
ror response is approximately Gaussian distributed. Under 
this condition Booton’s linearization technique which is 
based on the assumption that the error response of a non- 
linear control system is Gaussian distributed if the input is 
Gaussian distributed can be applied. 

Microfilm $2.15; Xerox $7.60. 162 pages. 


A SMALL-SIGNAL THEORY OF 
ELECTRON-WAVE INTERACTION IN CROSSED 
ELECTRIC AND MAGNETIC FIELDS 


(L. C. Card No. Mic 58-7707) 


George Edward Dombrowski, Ph.D. 
University of Michigan, 1958 


A theory is developed for small perturbations of a thin 
electron stream through crossed electric and magnetic 





fields. The stream is assumed to have the d-c character- 
istics of rectilinear Brillouin flow, and the theory accounts 
for the velocity gradient of such a beam and also for the 

r-f space-charge effects. Waves propagated by the stream- 
circuit combination describe interaction of both synchro- 
nous and “cyclotron” types. 

Conditions at the ends of the transmission medium 
formed by the stream and electrode structure are treated 
aS combined electromagnetic and hydrodynamic boundary- 
value problems characterized by continuity requirements 
at all points in the cross-sections of entrance and exit. It 
is shown that a reasonably accurate solution of such a 
boundary-value problem can be obtained with the relatively 
few waves obtained from the perturbation theory. 

The theory makes the customary small-signal approxi- 
mations and arrives at a differential equation describing 
the perturbations which is equivalent to that of MacFarlane 
and Hay (1950). Solutions of this differential equation are 
expressed as power series expansions in the neighborhoods 
corresponding to synchronous and cyclotron interactions. 

The important parameters governing the propagation of 
quasi-synchronous waves are: (a) an interaction parame- 
ter, Dj, similar to the gain parameter, C, of traveling- 
wave tube theory; (b) a stream-thickness parameter, r; 

(c) the location of the stream relative to the electrodes; 
and (d) the mean velocity of the stream relative to the cir- 
cuit phase velocity. The propagation constants of the 
quasi-synchronous waves are presented in a form nor- 
malized to Dj for several values of the other parameters. 

Wave solutions are also found in the neighborhood of 
cyclotron resonance between the stream and wave, assum- 
ing that the wave is not synchronous with any circuit space 
harmonic. The two waves of this type do not exhibit growth 
or decay for thin streams at frequencies of order of the 
cyclotron frequency or less. 

An additional “phantom” wave solution is presented, in 
which all strata of the beam are in precise synchronism 
with the wave. The transverse displacements of the elec- 
trons within the stream are arbitrary, but all field and 
velocity components are zero, as well as the surface rip- 
ple and the longitudinal displacement. The stream as per- 
turbed by this “wave” cannot be distinguished externally 
from the unperturbed state. This solution is thus a mathe- 
matical device useful in the boundary-value problem. 

The entrance and exit boundary-value problems are 
idealized by treating the input to the interaction space as 
an ideal gap and by assuming that there is no reflection at 
the exit from the interaction region. The problem of 
matching fields and kinetic quantities at all points on the 
entrance cross-section is solved approximately, using only 
one or two terms in the power series solutions of the dif- 
ferential equation for the stream perturbations. It is 
shown that the approximate solution so obtained is correct 
to the first order. Numerical calculations are presented 
which show that this theory predicts a gain of the forward- 
wave magnetron amplifier greater than that predicted by 
the simple theory (Pierce, 1950), which does not account 
for the r-f space-charge or the d-c velocity gradient in 
the stream. It is also found that the start-oscillation cur- 
rent of the M-Carcinotron may be much less than that cal- 
culated from the simple theory. 

Microfilm $3.15; Xerox $10.80. 241 pages. 
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RESPONSE OF CERTAIN NONLINEAR 
SYSTEMS TO RANDOM INPUTS 


(L. C. Card No. Mic 58-5357) 


Harold Robert Leland, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Vincent C, Rideout 


The approximate analysis of relay servomechanisms 
subjected to random input signals is the problem attacked 
in this thesis. Because of the rather general occurrence 
of Gaussian signals and for convenience in analysis, input 
signals considered are limited to the ergodic stationary 
Gaussian process. The analysis performed in this study 
for the limited class of statistically defined inputs men- 
tioned above consists of determination of the system out- 
put power and the input-output cross correlation function. 
From another point of view, the problem solved is the de- 
termination of a linear combination of the system correla- 
tion functions called the Generalized Error Function. 

The method of analysis is an approximate one, based on 
an extension of a previously known quasi-linearization 
method. Several specific examples of second order sys- 
tems with relays having some dead space are analyzed, 
and the problem of finding the optimum of a class of linear 
relay switching computers for a specific second order sys- 
tem is solved. The method is then extended to the treat- 
ment of a memory type nonlinearity (simple backlash) and 
is subsequently applied to a relay servo in which relay hys- 
teresis is significant. 

In all cases, estimation of errors of approximation is 
provided by means of an analog computer solution of the 
nonlinear control system. Here the high speed (computing 
time base of 1.0 millisecond) Wisconsin-Philbrick analog 
computer and a multi-tap delay line are used for simulat- 
ing the nonlinear system and correlating. 

The correlation functions determined by the above meth- 
ods for both the zero memory and memory type nonlinear 
systems were found to be sufficiently precise for engineer- 
ing purposes in all of the example systems studied. Dis- 
crepancies between the analog computer data and the ap- 
proximate analytical results were in all cases of the order 
of ten per cent or less. 
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THE SMALL-DIAMETER HELICAL ANTENNA 
AND ITS INPUT-IMPEDANCE CHARACTERSTICS 


(L. C. Card No. Mic 58-5767) 


Tingye Li, Ph.D. 
Northwestern University, 1958 


This study is a theoretical and experimental investiga- 
tion of helical antennas operating in their normal mode of 
radiation. The normal mode of radiation prevails when the 
diameter of the helix is much smaller than the wavélength 
of its radiation. Since the resonant length of a small- 
diameter helix can be made much shorter than the cor- 
responding free-space wavelength, the small-diameter 
helical antenna is of particular interest in applications 
where space limitations are imposed. 





The approximate resonant length of a helix is deter- 
mined from an analysis of the helix as a waveguide. The 
analysis makes use of a current-sheath model of the helix 
and assumes that only the dominant propagating mode ex- 
ists. The results of this analysis indicate that the guide 
wavelength for a small-diameter helix with a ferromag- 
netic core is shorter than that for the same helix without 
the core, but the guide wavelength for a small-diameter 
helix with a dielectric core is very nearly the same as that 
of the same helix without the core. For design purposes, 
the guide wavelength of an air-core helix is plottedinterms 
of its diameter and pitch angle. 

In analyzing the radiation characteristics of small- 
diameter helical antennas, a mathematical model of ele- 
mentary electric and magnetic dipoles is employed. The 
analysis shows that thin helical dipole antennas radiate es- 
sentially as electric dipoles. The radiation resistance of 
a thin helical dipole one-half of a guide wavelength long is 
62 percent greater than that of a linear dipole of the same 
length. This is based on the assumption that the current 
distribution is sinusoidal in the helical dipole while it is 
triangular in the linear dipole. The value of radiation re- 
sistance of a thin helical unipole over an infinite ground 
plane is very nearly one-half of that of the corresponding 
helical dipole. 

The input-impedance characteristics of helical dipoles 
of arbitrary lengths are obtained from an analysis of the 
near-zone field of the finite helix. Assuming a sinusoidal 
current distribution and using several simplifying approxi- 
mations, a general expression for the input impedance of 
a small-diameter helical dipole is derived. Input-im- 
pedance characteristics of helical dipoles approximately 
a half guide wavelength long are plotted graphically. The 
impedance bandwidth of a half-wave helical dipole antenna 
and the amount of shortening required to resonate it are 
also given. The theory shows that those helical antennas 
having larger diameters and longer resonant lengths have 
wider bandwidths. 

The input impedance of a short resonant helical antenna 
is rather low. Two practical methods can be applied to ef- 
fect an improvement. The first method makes use of a 
varying pitch to achieve a more nearly uniform effective 
current distribution, thereby giving rise to an increased 
value of radiation resistance. The second method makes 
use of the “folded-dipole” technique, whereby a step-up of 
input-impedance level is obtained. Combining both meth- 
ods, fairly short helical folded dipoles or unipoles can be 
made to have input impedances equal to the characteristic 
impedances of some of the commonly used transmission 


_ lines. 


The experimental work deals with the measurement of 
input impedances of small-diameter helical antennas. Rea- 
sonably good agreement is obtained between calculated and 
measured values for the input impedance of single-con- 
ductor helical dipoles and unipoles. The method of vary- 
ing pitch is ‘proven to be effective in increasing the radia- 
tion resistance of helical unipoles. Helical folded dipoles 
and unipoles are successfully made and their impedance 


Characteristics measured. By using a varying pitch, it is 


possible to construct a 50-ohm helical folded unipole hav- 
ing a resonant length less than one-seventh of a wavelength 
long. Such an antenna shows definite promise for applica- 
tions in mobile communications. : 
Microfilm $2.00; Xerox $5.60. 114 pages. 
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ANALYSIS OF AC SERVOMOTORS OPERATED 
FROM UNBALANCED, NON-SINUSOIDAL 
VOLTAGE SOURCES AND NONLINEAR 
DISCONTINUOUS SOURCE IMPEDANCES 


(L. C. Card No. Mic 58-5358) 


Earl Richard Lind, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Norbert L. Schmitz 


In some applications of alternating current servomotors 
the excitation voltage waveform is non-sinusoidal. In addi- 
tion, the use of devices such as magnetic amplifiers and 
thyratrons in servo amplifiers causes the source imped- 
ance to vary over wide ranges. It is the purpose of this 
dissertation to establish methods of analysis and investi- 
gate the performance of servomotors when operated with 
non-sinusoidal excitation or excited through nonlinear im- 
pedances. All theoretical results are verified by experi- 
ment. This study is limited to steady state conditions, al- 
though the analytical results are also adaptable to a tran- 
sient analysis. 

Through application of the method of symmetrical com- 
ponents and superposition, the performance of the servo- 
motor with zero average value, non-sinusoidal, low source 
impedance excitation can be calculated. The presence of 
the higher harmonics has very little effect on the speed- 
torque characteristics. The effect is completely negligible 
if only one phase is subjected to the non-sinusoidal wave- 
form. In most cases, the additional heating caused by the 
harmonic currents is small. 

Using the same methods of analysis, the effect of super- 
imposing a direct current component in one phase is stud- 
ied. Direct current causes a torque component which op- 
poses the rotation at all times. There are three basic 
schemes for adding direct current. The first superimposes 
a constant direct current in one winding in addition to the 
alternating current excitation. The second method of intro- 
ducing direct current is to employ a non-sinusoidal wave- 
form which has an average value other than zero. This 
type of excitation occurs with half wave bridge magnetic 
amplifiers. This system produces variable damping, but 
in an inefficient manner. Lastly, a direct emf may be su- 
perimposed on the sinusoidal excitation as a function of the 
error magnitude. This scheme provides a variable damp- 
ing which is considerably better than the damping provided 
by the second of the above methods, positive pulse opera- 
tion. 

The previous studies assumed the source impedance to 
be relatively low and constant. The analysis of the per- 
formance of the servomotor when the source impedance is 
a nonlinear discontinuous function of time or current is 
much more complex. This analysis has been accomplished 
through use of the analog computer. Results obtained with 
the aid of the computer are compared with experimental 
tests. The computer representation of the motor is based 
on the resistances and the self and mutual inductances of 
the motor--not the conventional equivalent circuit. Hence 
this representation is quite general and will produce the 
correct physical results under most conditions of excita- 
tion. The method of analysis can be extended to the tran- 
sient condition by the simple substitution of two multipliers 
for coefficient scaling units used in the computer circuit for 
the steady state solution. 
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A ROOT EXCURSION METHOD OF 
NON-LINEAR QUALITATIVE ANALYSIS 


(L. C. Card No. Mic 58-7308) 


Carl Volz, Ph.D. 
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In making analog computer analysis of the dynamic re- 
sponse of non-linear physical systems it is important to 
the engineer to be able to determine whether the computer 
results are correct. It is especially important when the 
results indicate unstable motion of the physical system. 

In this event it is necessary to determine whether the in- 
stability is a true representation of system behavior or is 
the result of error in problem preparation or machine 
patching. 

It is known that the response of linear systems is de- 
termined by the roots of the characteristic equation ob- 
tained by writing the differential equation in operational 
form. These roots are the frequencies which occur in the 
response function of time. An investigation was made t6 
determine whether the roots of the characteristic equation 
for a non-linear case might represent variable frequencies 
occurring in the response. In particular it was an objec- 
tive of the investigation to develop a method of qualitative 
analysis which would allow the engineer to predict results 
to be obtained on the computer. 

A theoretical analysis revealed that the roots of the 
characteristic equation are in fact the frequencies of the 
response and that the excursion of the roots as a function 
of the response variable is useful in determining qualita- 
tively how the response varies with time. It was also 
shown that the root excursion reveals valuable information 
about system stability and the points of system equilibrium. 
Using this information the engineer can either predict re- 
sults or justify certain observed phenomena. | 

The method developed was applied to several examples 


of non-linear system equations and computer analyses 


were made to verify the results. The method was found to 
be applicable to systems of higher order than the second 
and experimental results were obtained for third and fourth 
order systems. The limitation in application of the method 
lies only in the limitation of one’s knowledge of how the 
roots vary with the response. 

The root excursion method also reveals the existence 
of such behavior as limit cycles and can be applied in some 
cases where the roots are functions of velocity rather than 
displacement. Microfilm $2.20; Xerox $7.60. 165 pages. 
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A STUDY OF TARGET TEMPERATURES IN 
THE FOCUS OF A CYLINDRICAL 
PARABOLIC SOLAR CONCENTRATOR 


(L. C. Card No. Mic 58-7700) 
Milan Houston Cobble, Ph.D. 
University of Michigan, 1958 


The purpose of this dissertation was to develop equa- 
tions that predict the equilibrium temperature of the 
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following targets when placed at the focus of a solar con- 
centrator: A flat plate exposed to air; a flat plate, sur- 
rounded by a thin hollow glass cylinder, in which the space 
between the plate and cylinder was evacuated; a cylinder 
surrounded by a thin hollow glass cylinder, in which the 
space between the target cylinder and the glass cylinder 
was air. | 

A parabolic cylinder having a relative aperture of 2.22 

was built to provide concentration of solar radiation. Three 
target assemblies were built in order to verify the pro- 
posed theory. In order to evaluate the radiation intensity, 

a 36 junction thermoelectric pyrheliometer was built. 

A summary of results and conclusions drawn from the 

investigation are: 

1. Theoretical equations were developed, and verified 
by experiment, that predict the equilibrium tempera- 
ture of three targets heated at the focus of a solar 
concentrator. The equations predict the temperature 
for the following three cases: 

A flat plate exposed to air. 


A flat plate surrounded by a thin hollow glass 
cylinder in which the space between the plate 
and the glass cylinder is evacuated. 


A cylinder surrounded by a thin hollow glass cyl- 
inder in which the space between the cylinder 
and the glass cylinder is air. 


The geometry of the targets has no appreciable ef- 
fect on the equilibrium temperature under conditions 
of equal time rate of energy addition per unit area to 
the targets. 


Evacuation of the space between a target and a sur- 
rounding thin hollow glass cylinder results in an in- 
crease in the target equilibrium temperature above 
the equilibrium temperature of the target when the 
intervening space is air, under conditions of equal 
time rate of energy addition per unit area to the 
target. 


. The addition of one thin hollow glass cylinder around 
the target results in a significant increase in the 
equilibrium temperature compared to the equilibrium 
temperature of the target exposed to air under con- 
ditions of equal solar radiation. 


The effect of using two thin hollow glass cylinders 
around the target is to cause a slight increase in 
equilibrium temperature over that of using one glass 
cylinder around the target under conditions of equal 
solar radiation. 


The effect of using three thin hollow glass cylinders 
around the target is to cause a slight increase in 
equilibrium temperature over that obtained by using 
two glass cylinders around the target under condi- 
tions of equal solar radiation. 
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STUDY ON MACHINABILITY OF HIGH STRENGTH 
GRAY CAST IRONS AND STEELS WITH 
CERAMIC AND CARBIDE TOOLS 
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Recent developments in ceramic tool materials have 
caused much discussion in the metal-working industry. 
Because of the new tool material’s excellent characteris- 
tics, metal-working industries must consider production 
applications of ceramic tool materials. As with every 
new development, there are a number of obstacles to over- 
come. To attempt a solution of problems in machining 
with ceramic tools, an investigation was made to deter- 
mine cutting characteristics, machine tool requirements, 
and feasibility for production applications of ceramic tools 
in comparison with cemented carbide tools. 

First a series of comparative laboratory and produc- 
tion shop performance tests with ceramic and carbide tools 
were made. Tool life, wear rate, wear process, power 
consumption, etc. in machining AJSI-1045 and -4150 steels, 
and high strength gray cast irons with ceramic and carbide 
tools were compared. From the results of these wear 
tests, a general pattern of wear process of ceramic tool 
was suggested. 

Secondly, in order to study the fundamental character- 
istics of these cutting tool materials, orthogonal cutting 
tests of AISI-1015 steel with ceramic and carbide tools 
with both negative and positive rake angles of 410, 45, 0, 
-d, -10 degrees for the cutting speed range of 150-600 fpm, 
were made. The cutting forces in relation to cutting speed 
for a steel-cutting-grade of carbide and a ceramic was 
evaluated. The results show that the cutting forces are 
practically identical, with carbide exhibiting slightly larger 
forces at low cutting speeds. The chip-thickness ratio and 
chip-contact areas were measured and are shown graphi- 
cally relative to cutting speed. The variations of the cut- 
ting force F,, with rake angle are shown as a series of 
curves having cutting speeds as the set parameter. From 
the same measurements graphs of the shear angle as a 
function of cutting speed and tabulations of coefficient of 
friction, shear stress and shear strain were derived. It 
was possible to determine and establish quantitatively the 
factors pertinent to the mechanics of chip formation with 
both tool materials. Angle relationships were investigated 
and the results were compared with other theoretical so- 
lutions and experimental values. The power consumption 
was also measured and the specific cutting energy was 
computed from force measurements. 

An analysis of the machinability of high strength gray 
cast irons, similar to ASTM Specification A-48-48 Class- 
40, from nine mid-western foundries with a general pur- 
pose, cast-iron-cutting-grade of carbide was made. Tool 
force, cutting energy and power variations for the several 
cast irons over a range of speeds and feeds are depicted 
graphically. Individual and average tool-life values and 
curves obtained in tool-life tests as well as types of wear 
encountered are presented, Since examination of these 
cast irons showed no great differences in microstructures, 
an attempt has been made to arrive at an empirical cor- 
relation between chemical composition and machinability 
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in terms of tool life. A machinability rating formula based 
on chemical composition was proposed to predict the ap- 
proximate cutting speed for one hour tool life, and a gen- 
eral form of composition rating formula was depicted to 
study the effect of each chemical elements in the cast iron 
on machinability rating. The machinability rating formula 
proposed is: 


CCR = 9.5 TC + 4.3 Si+ 3.4 S+ 2.2 Si/Mn - 
(2 Mo+ 2 Mn+ Cr+ P) 


For production applications, various production charts 
were compiled for practical uses. Economics of machining 
was also studied through the various data obtained during 
this investigation. 

Microfilm $2.60; Xerox $9.00. 200 pages. 


THE EFFECT OF SURFACE IRREGULARITIES 
ON INCIPIENT CAVITATION 


(L. C. Card No. Mic 58-7280) 


John William Holl, Ph.D. 
The Pennsylvania State University, 1958 


The incipient cavitation properties of surface irregu- 
larities are studied experimentally and theoretically to de- 
termine under what conditions an irregularity will signifi- 
cantly increase the minimum pressure coefficient and 
therefore the incipient cavitation number of a smooth body. 
The prime variable is the relative height of roughness, 

h/s , where 4 is the height of roughness and § the boundary 
layer thickness in the vicinity of the roughness. Two fami- 
lies of two-dimensional cylindrical roughness elements of 
constant cross-section are studied. One family has a cir- 
cular arc cross-section. The other family has a triangular 
cross-section and was selected to simulate the separating 
flow that is typical of an actual surface irregularity. 

The theoretical minimum pressure coefficient for the 
circular arc family is determined as a function of the rela- 
tive height of roughness and the boundary-layer shape pa- 
rameter, H, where H is the ratio of the displacement thick- 
ness to the momentum thickness. A semiempirical method 
employing data for sharp-edged disks is used to predict the 
incipient cavitation number for the triangular family. 

The experimental program was conducted in the three 
water tunnels of the Ordnance Research Laboratory at The 
Pennsylvania State University. In Phases I and II of the 
experimental program, irregularities ranging from 0.004 
inch to 0.5 inch in height were imbedded in the turbulent 
boundary layer of a flat plate located at the central plane 
of the 48-inch and 12-inch water tunnels. In the third phase 
of the program, a 0.002-inch triangular irregularity lo- 
cated in the low pressure region of a hydrofoil was investi- 
gated in the 4.5-inch x 20-inch water tunnel. For the en- 
tire experimental program the relative height of roughness 
ranged from 0.01 to 4 and the roughness Reynolds number 
varied from 500 to 250,000. 

The experimental results show that, when the boundary 
layer thickness is 70 times greater than the height of a 
triangular irregularity, the incipient cavitation number can 
be as great as 0.3. Thus, for comparable conditions, the 
incipient cavitation number of any smooth streamlined body 
of practical interest would be increased very significantly 





should an irregularity be located in the region of minimum 
pressure. An analysis employing theoretical and experi- 
mental results for cylinders and spheres in a uniform 
stream shows that, when Reynolds number is less than 
about 100, the minimum pressure coefficient increases 
with a decrease in Reynolds number and can attain very 
large values. This result suggests that even when the rela- 
tive height of roughness is small the Reynolds number may 
be such that significant pressure reductions may occur in 
the region of an irregularity imbedded in a laminar bound- 
ary layer or laminar sublayer. In general, the experi- 
mental results indicate that the incipient cavitation num- 
ber of an isolated surface irregularity imbedded in a tur- 
bulent boundary layer is dependent upon the relative height 
of roughness, the boundary-layer shape parameter, the 
velocity, and other variables as yet unknown. 
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Chairman: Dr, Ali Bulent Cambel 


The laminar, compressible, boundary layer solution 
for an adiabatic flat plate with a transverse magnetic field 
is obtained by using the von Karman momentum-integral 
method. Throughout the analysis, it has been assumed that 
the transverse magnetic field is applied to the boundary 
layer region only, and does not affect the flow field out- 
Side the boundary layer. Solutions are presented for two 
cases: 1. the gas is assumed to be Slightly ionized, and 
2. the gas is assumed to be highly ionized. 

It is shown that the Prandtl relation between the tem- 
perature field and the flow field in the boundary layer of 
T = T(u) is consistent with the equations of the two-dimen- 
sional flat plate problem under the assumption that the 
Prandtl number is unity. The ionized gas is assumed to 
be a continuous fluid so that the macroscopic equations of 
mechanics and electromagnetic theory may be applied to 
the problem. 

It is found that a significant increase in boundary layer 
thickness and decrease in the coefficient of viscous drag 
is possible for reasonable values of electrical conductivity 
of the ionized gas and applied magnetic field strength. 
Also, it has been found that the coefficient of total drag in- 
creases as the applied magnetic field strength is increased. 

Microfilm $2.00; Xerox $5.00. 98 pages. 
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Application of computers to the control of industrial 
processes according to specified performance criteria is 
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advanced. Development of control methods and related 
analytical procedures is presented in terms of a specific 
example, namely, computer control of a batch chemical 
process satisfying product specifications and minimum 
cost criteria. A repetitive, fast-time computer manipu- 
lates the process according to equations defining the de- 
sired control path. Periodic recomputation of the control 
path based on the current state of the process provides a 
feedback effect which compensates for inaccuracies in the 
control functions. The effectiveness of this approach is 
supported by experimental results of a pilot plant opera- 
tion. 

Analysis of the computer control system is based on 
perturbation and sampled-data techniques. Stability limi- 
tations and general response characteristics as functions 
of the system parameters are investigated. The effects of 
errors or approximations in the control function are con- 
sidered in terms of equivalent disturbance signals. 

The analytical results correlate qualitatively with ob- 
served system performance. It is shown, in particular, 
that the system is stable over the entire control path for 
the given operating conditions. However, the process devi- 
ates from the computed path in direct proportion to the 
magnitude of the disturbance signal and the sampling pe- 
riod. 

The approach presented here is general in scope and 
application. The extension of the analytical procedure to 
include dynamic lags and delays in the system is indicated. 
Finally, methods of improving control performance through 
self-checking and compensating control actions are out- 
lined. 


ENGINEERING MECHANICS 


STUDIES IN ELASTODYNAMIC 
BOUNDARY VALUE PROBLEMS 


(L. C. Card No. Mic 58-7272) 


Donald Emerson Dawson, Ph.D. 
The Pennsylvania State University, 1958 


Relatively few elastodynamic boundary value problems 
have been solved in the past. The major reason for this 
has been that mathematical difficulties were involved in 
handling the higher order differentials of the solutions as 
they appear in the boundary conditions. The purpose of 
this work is to devise a direct and concise method to cir- 
cumvent this difficulty and thus permit the solutions of a 
large class of elastodynamic boundary value problems of 
engineering importance. 

A general set of standard, vector, wave theoretic solu- 
tions were modified to dimensional homogeneity. The 
classical orthonormalization procedure was extended to 
vector wave eigenfunctions and their higher derivatives. 
The orthonormalization differed from the classical pro- | 
cedure in that it was performed with respect to a finite set 
of differential operators that arose from a set of arbitrary 
boundary conditions. 

Using the orthonormalization process and an operator 
technique developed in the course of the work, it was pos- 
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sible to proceed with the solution of a class of boundary 
value problems. It was necessary that each side of the 
excited body be expressed by a constant coordinate and 
that each boundary condition be expressed as a function of 
time and of all space coordinates except that defining the 
surface. The solution presented is valid in Cartesian co- 
ordinates, circular, parabolic and elliptic cylinder co- 
ordinates and also in spherical polar and conical coor- 
dinates. | 

As an application of the method, several special solu- 
tions in spherical coordinates were obtained. The prob- 
lem of the finite hollow sphere or pressure vessel was 
solved for the case of dynamic boundary conditions on both 
surfaces. The radial solutions were developed in detail 
and the exact solution was shown to reduce to the classical 
Lamé solutions when the static conditions hold. 

A numerical example was presented for purely radial 
excitations on a small hollow sphere. The results demon- 
strated the existence of resonant conditions that should be 
avoided in the design of dynamic pressure vessels. 

Microfilm $2.00; Xerox $4.40. 83 pages. 
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Lawrence Riedling Mack, Ph.D. 
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This work is a study of finite-amplitude axisymmetric 
gravity waves in a circular basin of uniform depth. Peri- 
odic free oscillations of the fluid are considered. The 
analysis is carried out for a standing wave whose motion 
to the first approximation is that of the first mode. How- 
ever, the Same procedure may also be used for motion 
corresponding to another mode. The fluid is assumed to 
be a non-viscous incompressible liquid. 

The exact equations governing the free oscillations of 
finite-amplitude axisymmetric gravity waves are pre- 
sented. These equations include two types: a linear group, 
and two non-linear free-surface boundary conditions. The 
main difficulty in obtaining the solution to the problem lies 
in the task of satisfying the non-linear boundary conditions. 
These conditions, in addition to being non-linear, must be 
applied at a moving boundary whose position is itself an 
unknown to be determined. 

The eigenfunctions are determined from the linear 
equations. To represent a periodic first-mode motion a 
linear combination of these eigenfunctions is taken. An 
iteration procedure is followed to find the coefficients in 
this combination in terms of an amplitude parameter such 
that the two non-linear boundary conditions are satisfied. 
This procedure has been carried through the third approxi- 
mation. 

The relative depth of the liquid (that is, the ratio of the 
depth to the radius of the basin) is not limited a priori to 
either of the extreme cases of very large or very small 
values. Rather, the depth is allowed to be completely gen- 
eral. It is found, however, that there are certain discrete 
depths at which a motion of a higher mode at a frequency 
equal to an integral multiple of the primary frequency is of 
the same order of magnitude as that of the first mode. The 
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motion for the depth approximately equal to one of these 
critical depths is treated by an appropriate modification 
of the procedure used in obtaining the general solution. 

Considerable heightening of the crests and broadening 
of the troughs, when compared to the linear solution for 
the free-surface configuration, result from the analysis 
and are typical of all finite-amplitude wave solutions avail- 
able so far. The period of oscillation, compared to that of 
infinitesimally small oscillations, is increased for large 
relative depths but decreased for small relative depths. 
The maximum amplitude for which an axisymmetric wave 
will remain stable has been investigated; it is found that ai 
the instant of impending breaking the maximum wave has 
a pointed crest at the center of the basin enclosing an angle 
of approximately 109.5°. The potential energy of the motion 
is greater than the kinetic energy (at least when the depth 
is infinite), and the difference between the potential and 
kinetic energy is proportional to the fourth power of the 
amplitude. 

Detailed results pertaining to the surface configuration, 
the frequency of oscillation, the wave of maximum ampli- 
tude, and the energy of the wave motion are presented. 
Equations for the pressure and velocity distributions are 
also given. 

This problem was selected for study primarily because 
it is fundamental in the fields of fluid mechanics and non- 
linear vibrations. It may, however, have practical appli- 
cation to the phenomenon of seiche or mass oscillations in 
harbors. It may also be useful in indicating a method of 
solution for other, not necessarily related, non-linear prob- 
lems in cylindrical coordinates. 
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The purpose of this investigation is to obtain the com- 
plete (stresses and displacements) elastic-plastic solution 
to infinite wedge with included angle O < 8 <2m7 under uni- 
form surface tractions and the pure bending of a wide 
curved bar, each in both the states of plane stress and 
plane strain. A method of representing Tresca’s yield 
condition in two dimensions for the state of plane strain, 
when o;; is the intermediate principal stress, is alsogiven. 

Following a detailed examination of the initial yield of 
a wedge in the state of plane strain, the general solution of 
the basic equations, entailing Volterra integral equations of 
the first kind, are deduced with the use of Tresca’s yield 
function for a compressible elastic, perfectly: plastic ma- 
terial. As an application of the solution obtained, a wedge 
of moderate angle (8 < 128.726°) under uniform shear on 
one boundary is considered in detail, and the numerical 
results for stress and displacement are obtained for the 
quarter plane, in the light of which the unsymmetric char- 
acter of the stress tensor at the corner element is also 
discussed. In the discussion of the corresponding plane 
stress solution it is found that unlike the plane strain so- 
lution, the state of stress at the initiation of yield in one 
plastic region lies at a singular regime of Tresca’s loading 





function, where the normal is not uniquely defined, thus 
prohibiting, in general, the use of flow rules in their usual 
form. This problem is resolved for any wedge in which 
the plastic domain in question lies adjacent to a traction 
free boundary. 

The curved bar exhibits the distinguishing feature that 
in the state of plane stress the displacements are not de- 
composable into elastic and plastic components, as in pre- 
viously known elastic-plastic solutions. The correspond- 
ing solution in the state of plane strain for a compressible 
material should be regarded as a generalization of the 
previously existing solution of the problem for an incom- 
pressible material. 

Microfilm $2.00; Xerox $5.40. 108 pages. 


PLASTIC FLOW AND CREEP OF 
THICK-WALLED PRESSURE VESSELS 


(L. C. Card No. Mic 58-7302) 


Friedrich Paul Johannes Rimrott, Ph.D. 
The Pennsylvania State University, 1958 


The objective of the thesis is to improve and advance 
the theory of plasticity and creep as it applies to thick- 
walled cylindrical pressure vessels. For this purpose the 
thesis is subdivided into two parts. The first part dis- 
cusses the common methods of strength prediction for 
thick-walled cylinders and treats the plasticity problem. 
The second part is devoted to the study of creep of thick- 
walled pressure vessels. 

In the first part a critical review is given of the formu- 
las and theories for the prediction of the strength of thick- 
walled pressure vessels subjected to internal pressure. 
After discarding the methods based upon inadequate as- 
sumptions, a new plasticity theory for the prediction of 
pressure as a function of strain is developed for materials 
obeying an n-power true stress-strain relation. This re- 
lation is 

ee ae oe. 2 oe eee 
p= 7.“ -S-Tiris. “Ss 7 (1) 


where p is the internal pressure, K and n are material con- 
stants, and €,, and €}, are the significant true strains at 
the inner and outer radius. Using the pressure-strain re- 
lation (1) the instability or maximum pressure is deter- 
mined. An approximation for the maximum pressure is 
derived, which is 
o 

— ar ln. | (2) 

V3 1+€ 
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where oi, is the nominal ultimate strength, e. is the nomi- 
nal strain at @,, and a and b are the inner and outer radii. 
Other theoretical determinations of failure pressure are 
proposed based upon the assumptions that failure occurs 
by either shear fracture or cleavage of the material. The 
new theory and the better previously proposed theories 
are evaluated by comparing them with available experi- 
mental data. At the end of the first part recommendations 
are made for the design of thick-walled pressure vessels 
based upon the results of the proposed theory. 
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The second part of the thesis begins with a critical re- 
view of the formulas and theories for the prediction of 
creep behavior of thick-walled pressure vessels subjected 
to internal pressure. A new approach to the creep prob- 
lem is developed by considering true strains in place of 
assuming infinitesimal strains in the cylinder during creep. 
The pressure is then given by 


Ea 


p= 1/v3- | a/e de (3). 
Ep 

where € is the time rate of change of the true significant 
strain. The new theory is then applied to a known second- 
ary creep relation. The stress distribution throughout the 
cylinder wall is determined and also the time dependence 
of the strain. The time at which the true strain reaches 
infinity is found to give a good prediction of the time to 
fracture. The problem of a cylinder with a temperature 
gradient is then treated. At the end of the second part, 
recommendations for the design of thick-walled closed-end 
cylinders subjected to creep are made based upon the re- 
sults obtained by the new theory proposed in the thesis. 

Microfilm $3.40; Xerox $11.60. 261 pages. 


ON SOME ASPECTS OF 
NON-LINEAR ELASTICITY 


(L. C. Card No. Mic 58-7798) 


William Lloyd Wainwright, Ph.D. 
University of Michigan, 1958 


The investigation is concerned with some aspects of the 
general theory of continuum mechanics, together with some 
results which are specifically applicable to non-linear 
elasticity. 

Those results which are of a general nature are divided 
into three parts. First, the kinematics necessary to de- 
scribe the motion is advanced. With the exception of the 
formulation of the time derivative, this description is pat- 
terned after recent works of C. Truesdell and of T. C. 
Doyle and J. L. Ericksen. Second, the basic equations gov- 
erning the motion of a continuum are derived from the fun- 
damental laws of conservation of mass, conservation of 
energy, the momentum principle, and the principle of en- 
tropy. Third, the general form of the constitutive equa- 
tions is stated in the sense of two tensor and three tensor 
isotropic relations. The basic question examined here is 
the existence of a potential describing the isotropic func- 
tions. Following an assumption as to the nature of the co- 
efficients arising in these relations, the conditions of in- 
tegrability are used to obtain specific forms of the poten- 
tials governing both the two tensor and three tensor cases. 

The final portion of this dissertation is concerned spe- 
cifically with non-linear elasticity. After a general dis- 
cussion of the thermodynamic potentials of irreversible 
thermodynamics and their connections with some of the 
previous results, variational principles of non-linear elas- 
ticity are derived on the basis of thermodynamic consider- 
ations. If these principles are restricted to the case of 
linear elasticity, the requirement of positive definiteness 
(or negative definiteness, as the case may be) of the func- 





—— | 


tionals involved furnishes restrictions on the physical 
parameters as well as restrictions on the applicability of 
these principles in some instances. Finally, through re- 
course to one of the variational principles, the question of 
the thermodynamical implications of mechanical stability 
of an elastic system with finite deformation is examined. 
Microfilm $2.00; Xerox $5.40. 108 pages. 
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THE THERMAL AND ELECTRICAL 
CONDUCTIVITIES OF DUCTILE IRON 


(L. C. Card No. Mic 58-7688) 


Jere Hall Brophy, Ph.D. 
University of Michigan, 1958 


In this investigation thermal and electrical conductivi- 
ties were Studied in a two phase alloy of spheroidal graph- 
ite in ferrite, more commonly known as ferritic ductile 
cast iron. The microstructure of this geometrically simple 
aggregate was described quantitatively and related to the 
measured conductivities. The possibility of generalizing 
the relationship to other two phase alloys and the effect of 
a change in the graphite shape were considered. 

In the series of ductile irons the chemical composition 
was held constant within practical limits, and in mostcases 
a uniform heat treatment of full annealing was used to in- 
sure a completely ferritic matrix. The apparent graphite 
sphere size was varied with several known casting section 
sizes to give different cooling rates. A series of pearlitic 
irons, including two gray cast irons, a Spher-A-steel, and 
a ductile iron, was included to show the effect of a gross 
change in the shape of the graphite phase. The thermal 
conductivities of the various alloys were determined as a 
function of temperature by the radial heat flow technique. 
The electrical conductivities were measured simultane- 
ously. Techniques of quantitative metallography were 
adapted to this investigation to describe the size distribu- 
tion and the various mean diameters of the graphite 
spheres, as well as simply the volume fraction of the 
graphite. 

The results for the series of pearlitic irons showed 
that the thermal conductivity increased while the electri- 
cal conductivity decreased with the longer mean path and 
larger assembly of graphite flakes found in the size I type 
A graphite gray cast iron. In this series, the lowest ther- 
mal conductivity and highest electrical conductivity were 
found when the graphite was spheroidal. The thermal con- 
ductivity was also shown to be lower when the matrix con- 
tained undecomposed iron carbide. 

In the series of ferritic ductile irons, the quantitative 
metallographic results showed that, while the maximum 
sphere size increased with increasing casting section size, 
the average of the distribution of sphere sizes in each 
specimen was very nearly constant. It was also found that 
the conductivities were unaffected by the variation of cast- 
ing section size and, therefore, unaffected by the varying 
maximum graphite sphere size. The thermal conductivity 
of the graphite-iron aggregate was found to be higher and 
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the electrical conductivity lower than the corresponding 
property in the plain silicon iron matrix. The magnitude 
of this variation was found to be dependent upon the volume 
percent and the effective conductivity of the graphite phase 
indicated from its structure and the directional nature of 
the conductivity of single crystals of graphite. The appli- 
cation of existing techniques for the theoretical calculation 
of the conductivity of a composite medium was examined. 
The results were not entirely satisfactory, but informative 
when an empirical factor was included in the calculation. 
The nature and justification for this factor were examined 
by the properties of several artificial two phase aggregates. 

On the basis of these observations, it is believed that the 
_ conductivity of any two phase alloy may be predicted within 
ten percent by the several calculations, if the phases are 
randomly arranged and their separate conductivities are 
known. However, no generalizations can be made from 
these experiments regarding the prediction of the thermal 
conductivity from electrical measurements for two phase 
alloys. 

Typical thermal conductivities for fully annealed ductile 
iron of 3.60 percent carbon and 2.25 percent silicon range 
from 0.09 to 0.10 cal/cm sec °C (22.3 to 24.1 BTU/hr ft’ 
°F/in) near room temperature to 0.07 cal/cm sec °C (16.9 
BTU/hr ft? °F/in) at 600°C (1112°F). Typical electrical 
conductivities range from 1.7 x 10* to 0.92 x 10* ohm™ 
cm™~ over the same temperature range. To the first ap- 
proximation for engineering application, these variations 
may be assumed to be linear within this temperature range. 

Microfilm $2.00; Xerox $6.40. 133 pages. 


HYDROGEN EMBRITTLEMENT AND DELAYED 
FAILURE IN ALPHA-BETA TITANIUM 


(L. C. Card No. Mic 58-5569) 


Raymond DeWitt Daniels, Ph.D. _ 
Case Institute of Technology, 1958 


Hydrogen induced delayed failure in an alpha-beta ti- 
tanium alloy was sensitive to microstructure. A quenched 
structure was less susceptible to delayed failure than aged 
or annealed structures. The tendency for delayed failure 
was magnified in all structures by an increase in hydrogen 
content or an increase in strength level. 

Hydrogen induced delayed failure occurred by a process 
of crack initiation and controlled crack growth. Delayed 
failures resulting from creep were also encountered. Plas- 
tic strain resulting from creep tended to retard crack initi- 
ation. Changes occurring in material under static load 
prior to formation of cracks were reversible, as long as 
no appreciable plastic strain occurred, indicating stress 
induced diffusion of hydrogen. 

Hydrogen induced delayed failure disappeared at both 
high and low temperatures. The time required for failure 
as well as the minimum stress at which failure could oc- 
cur increased at elevated temperatures. 

Microfilm $2.00; Xerox $4.00. 71 pages. 





THE KINETICS AND MECHANISM OF 
DISSOLUTION OF COPPER IN 
FERRIC CHLORIDE SOLUTIONS 


(L. C. Card No. Mic 58-7712) 


Harry Max Ferrari, Ph.D. 
University of Michigan, 1958 


The objective of this investigation was to determine the 
kinetics and mechanism of dissolution of copper in ferric 
Chloride solutions. The reaction was studied as a function 
of metallic variables in addition to the solution variables 
that are usually studied. Kinetic data for the dissolution 
of copper single crystals as a function of the ferric chlo- 
ride concentration; the ion contents of chloride, ferric, 
cuprous, ferrous, and hydrogen; the dissolved oxygen con- 
tent; and the metallic variables, crystallographic orienta- 
tion and surface finish, were obtained. Mechanisms de- 
scribing the reactions which are in agreement with the 
kinetic data are presented. 

The copper used throughout the experiments was a high- 
purity, vacuum-melted material and studies were made on 
selected crystal faces. Single crystals were grown from 
the melt by the controlled solidification and seed crystal 
technique and samples having (100), (110), and (111) planes 
parallel to the surface were prepared from the ingot. 

The experimental apparatus consisted of a constant 
temperature reservoir from which the solution was pumped 
through the reaction chamber which contained the sample. 
The apparatus was specially designed for handling single 
crystals having a flat surface of known orientation. The 
kinetics of the reaction were measured by analysis for the 
cupric ion content in solution. The analysis was made by 
a spectrophotometric technique utilizing the strong ab- 
sorption characteristics of the colored cupric chloride ion 
complex. 

Results showed that the rate of dissolution of copper is 
directly proportional to the ferric chloride concentration 
up to 1.0 molar concentration. Thereafter the rate in- 
creases more Slowly, reaching a maximum in the vicinity 
of 2.2 molar, and then decreases. The decrease in disso- 
lution rate which occurs at high ferric chloride concen- 
trations was attributed to the presence of large amounts 
of undissociated FeCls. 

The rate of dissolution of copper in ferric chloride so- 
lutions is greatly increased by the presence of chloride 
ions, but is independent of the dissolved oxygen and hydro- 
gen ion concentration. Electron diffraction studies of a 
film which exists on the copper surface during the reaction 
detected a layer of insoluble cuprous chloride which is 
present as an intermediate reaction product. 

Analysis of the results showed that the reaction is a 
diffusion-controlled process at temperatures above 7°C., 
and partially diffusion and partially chemically-controlled 
at lower temperatures. In the diffusion-controlled region 
the reaction is practically independent of the metallic char- 
acteristics, however, in the low temperature region the 
reaction is a function of the crystallographic orientation 
and the surface finish of the metal. In this partially chemi- 
cally-controlled region it was found that the (100) plane is 
the most stable, i.e., it is the orientation which dissolves 
at the slowest rate. The (110) and the (111) orientations 
dissolve 12% and 20% more rapidly, respectively. The 
initial dissolution rate of cold-worked surfaces is higher 
than surfaces which are chemically-polished. 
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The following mechanisms which describe the reactions 
are presented. At temperatures above 7°C., the rate is de- 
termined by the simultaneous diffusion rates of chloride 
ions to the cuprous chloride film, and of Fe**, FeCl, ions 
to the copper metal. At low temperatures, below 7C., the 
reaction between chloride ions and cuprous chloride is 
chemically-controlled. Hence, the rate is controlled si- 
multaneously by the chemical reaction involving chloride 
ions with cuprous chloride and the diffusion of Fe’* and 
FeCl; ions to the copper surface. 

Microfilm $2.00; Xerox $6.00. 121 pages. 


THE EFFECTS OF POLYMER ADDITIONS ON 
THE MOLDING AND SINTERING 
OF METAL POWDERS 


(L. C. Card No. Mic 58-7286) 


John Carroll Kosco, Ph.D. 
The Pennsylvania State University, 1958 


Two factors which drastically limit the applications of 
powder metallurgy are the high molding pressures required 
and the poor flowability of metal powders. The former re- 
stricts the size of the parts which can be produced, the lat- 
ter the complexity of these components. 

_ That polymeric materials can be molded into large, 
complex shapes at slightly elevated temperatures and pres- 
sures is well known. It was the object of this study, then, 
to investigate the effects of small additions of polymers on 
the molding and sintering of metal powders. 

A large number of metal powder-plastic mixes were 
prepared. Carbonyl iron and titanium carbide constituted 
the basis of the metal combinations employed, although 
aluminum, zinc or tin were sometimes added. Polyethyl- 
ene, a typical vinyl polymer, and cellulose acetate, a typi- 
cal cellulosic derivative, were the plastics most exten- 
Sively investigated. 

It was found that compacts of satisfactory green strength 
could be molded by using as little as four percent by weight 
of polymer and molding at temperatures and pressures 
commonly employed for polymer molding. 

From a consideration of the flow of a hard particle in 
a polymer matrix, it is hypothesized that the volume per- 
centages of plastic at which polymer-like flow is obtained 
for a metal-polymer mix is a function of the molecular 
weight and the geometry of the polymer. This hypothesis 
was supported by experimental measurements. 

Due to the large amounts of volatiles evolved during 
polymer. decomposition, it was impossible to sinter di- 
rectly after molding without cracking occurring. However, 
if two-thirds or more of the polymer were removed by 
gradually heating to 500 C in vacuo, cracking during high- 
temperature sintering was eliminated. 

Poor strength was observed after the decomposition of 
large percentages of polyethylene. This disadvantage was 
overcome by: 

1, the addition of a low-melting metal to mix, thereby 

providing a metallic bond to replace the polymer 
bond, 


2. an oxidation process at slightly elevated tempera- 
tures after decomposition, or 





3. the use of cellulosic polymers, compacts of which 
remained strong even after large amounts of plastic 
had been removed. 


Additions of aluminum as the low-melting metal was found 
to cause cracking for aluminum contents greater than two 
percent of the total binder (iron plus aluminum) content. 
Zinc additions resulted in increased sintered strength. 

Polyethylene-bonded compacts which had been treated 
only in vacuo were found to exhibit typical behavior during 
sintering; that is, they approached maximum strength ex- 
ponentially as sintering time increased. In contrast, com- 
pacts molded using cellulose acetate were observed to show 
an intermediate peak in strength as a function of sintering 
time. 

Oxidized and reduced specimens containing polyethylene 
were found to be much stronger than similar specimens 
treated in vacuo. In conjunction with this, the former re- 
vealed a skin effect in the sintered compact; that is, a 
dense, well-sintered rim and a porous interior. For 
vacuum-treated specimens, no such skin effect occurred. 

The observed effects were attributed to the respective 
decomposition products of polyethylene in vacuo, poly- 
ethylene oxidatively, and cellulose acetate in vacuo. The 
latter two result in the formation of appreciable amounts 
of carbon, which then dissolve in the iron thereby changing 
its melting point and physical properties. The growth of 
titanium carbide particles with increasing sintering time 
also appears to play a part in the observed phenomena. 

Microfilm $2.00; Xerox $5.60. 114 pages. 


A STUDY OF BORON IN CAST AUSTENITIC 
IRON-BASE HEAT-RESISTANT ALLOYS 


(L. C. Card No. Mic 58-7746) 


Ralph Wayne Kraft, Jr., Ph.D. 
University of Michigan, 1958 


Boron in amounts up to 1.0 or 2.0% by weight has been 
found to have a beneficial effect upon the rupture life of a 
number of cast heat-resistant alloys. Since this quantity 
of boron is more, by an order of magnitude or more, than 
is usually added to wrought super-alloys to enhance the 
elevated-temperature properties, experiments were con- 
ducted to ascertain why such large quantities of boron are 
effective. 

A series of iron-base investment-cast alloys contain- 
ing 18.5% Ni, 20.0% Cr, and boron contents varying from 
0 to 1.49% was prepared. It was found that the 1500°F 
(816°C) 100-hr rupture strength of these alloys increased 
with boron content but that the increased rupture strength 
could not be attributed to the larger amount of gross boride 
precipitate present in the microstructure at higher boron 
levels. In addition to the larger amount of borides present 
at high boron contents, it was found that the borides varied 
in composition at different boron levels; those formed at 
low boron levels are believed to consist of more Fe2B and 
CrB, relatively speaking, while those. formed at the higher 
boron levels probably contain a greater proportion of Cr2B. 

An extended high-temperature heat treatment [/2150°F 
(1177°C) for 24 hr] prior to rupture-testing invariably re- 
duced the second-stage creep rate, usually increased the 
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rupture time, and invariably resulted in the formation— 
during rupture-testing—of a sub-grain-boundary precipi- 
tate, thought to be a boron compound. The x-ray diffrac- 
tion pattern of the sub-grain-boundary precipitate was 
similar in many respects to a fine general matrix precipi- 
tate which formed in many of the samples which were 
rupture-tested in the as-cast condition. Because fracture 
usually occurred at the sub-grain boundaries in the speci- 
mens rupture-tested in the as-cast condition, it was con- 
cluded that the high-temperature heat treatment had con- 
ditioned the alloys so that the sub-grain boundaries were 
strengthened. 

All except a very small percentage of the boron in the 
alloys is found in the gross boride precipitate. Apparently 
the small percentage present in the austenite improves the 
rupture properties by precipitation during rupture testing. 
If this precipitation is caused (by prior heat treatment) to 
form preferentially at the sub-grain boundaries, the alloys 
are strengthened. 

A mechanism, similar in many respects to strain-aging, 
has been proposed. The postulated mechanism satisfac- 
torily explains the experimental data and is compatible 
with the known behavior of boron in austenitic ferrous al- 
loys. One of its basic aspects is that boron in the austenitic 
matrix segregates at dislocations. The higher boron heats 
presumably have a larger amount of boron associated with 
dislocations than the lower boron heats. This effect may 
arise from either the difference in gross boride composi- 
tion at different boron levels or from the casting process 
itself combined with the presence of more gross borides at 
high boron levels or both. 

Microfilm $2.00; Xerox $5.40. 106 pages. 


THE STRESS-INDUCED ORDERING INTERNAL 
FRICTION OF IRON-ALUMINUM ALLOYS 


(L. C. Card No. Mic 58-7788) 


John Cornelius Shyne, Ph.D. 
University of Michigan, 1958 


Stress-induced ordering is one of the mechanisms by 
which mechanical damping occurs in alloys. It is observed 
only in substitutional solid solutions in which the solute and 
solvent metal atoms are appreciably different in size. Un- 
der the influence of applied stresses the atomic configura- 
tions tend to change by the diffusion-like movement of both 
atomic species. The measurement of this damping or in- 
ternal friction can be used as an experimental tool in the 
study of some of the basic characteristics of the alloys in 
which it occurs. 

An experimental program has been carried out for the 
purpose of investigating the stress-induced ordering in- 
ternal friction of iron-rich alloys of iron and aluminum. 
The alloys examined contained from 9.8 to 31.3 atomic per- 
cent aluminum. In addition to a wide range of solubility and 
a large atomic size difference this system is particularly 
interesting because it has a long-ra~ge ordered structure 
at some compositions. | 

A torsion pendulum device was u.:.d in which wire speci- 
-mens acted as the torsion spring. The internal friction was 
measured by observing the decay rate of the vibration am- 
plitude of the freely oscillating pendulum. The temperature 





of the sample was varied by means of an electric furnace 
and different inertia members permitted a range of vibra- 
tion frequencies to be used. The stress-induced ordering 
internal friction peaks exhibited by these alloys were ob- 
tained by measuring the damping at many temperatures 
but at a fixed frequency. All alloys were measured at a 
frequency of approximately 1.5 cycles per second. Two 
alloys, 12.8 and 27.1 atomic percent aluminum, were ex- 
amined at several frequencies to obtain the activation en- 
ergy for the relaxation process. 

The relaxation strength was very small below 10 atomic 
percent aluminum but increased rapidly from 10 to 19 
atomic percent. Beyond 19 atomic percent aluminum, the 
relaxation strength was decreased by the long-range order, 
which was most nearly perfect at 25 atomic percent alumi- 
num. At that composition, Fes;Al, the relaxation strength 
reached a minimum and increased slightly as the alumi- 
num content was further increased to 31.3 atomic percent. 
It was concluded from the data that a high degree of short- 
range order existed below 10 atomic percent and that the 
FesAl superlattice was not perfect because of thermal dis- 
order. 

The activation energies indicated by the internal fric- 
tion data for the disordered 12.8 atomic percent aluminum 
alloy and the 27.1 atomic percent alloy, which had the FesAl 
superlattice, were 59.8* .5 and 58.6 + .5 kilocalories re- 
spectively. The similarity indicates that the relaxation 
process was the same in the ordered and disorderedalloys. 

Damping by the magnetoelastic hysteresis mechanism 
was observed to occur in alloys that were ferromagnetic 
at the temperatures of measurement. This interfering in- 
ternal friction proved to be very sensitive to the static 
load on the samples and was essentially eliminated by static 
tensile stresses in excess of 1000 pounds per square inch. 

The data for stress-induced ordering internal friction 
in the 27.1 atomic percent aluminum alloy were used to 
compute diffusion coefficients. These were compared to 
measured diffusivities and were found to agree well. 

Microfilm $2.00; Xerox $6.40. 135 pages. 


THE FORMATION OF “CHI”? AND “LAVES” 
PHASES IN Fe-Ni-Cr-Ti ALLOYS 


(L. C. Card No. Mic 58-5636) 


John Anthony Talento, Ph.D. _ 
University of Pittsburgh, 1958 


Chi and Laves phases were found in iron-nickel- 
chromium-titanium alloys (austenitic and ferritic types). 
Chi phase has a body-centered cubic lattice structure (ao 
= 8.868 A). Laves phase has hexagonal close-packed lat- 
tice structure (a9 = 4.771 A: Cg = 7.749 A). In the ferritic 
alloys with about 8 per cent nickel, 13.5 per cent chro- 
mium, 3 or 4 per cent titanium, and balance essentially 
iron, Chi phase formed between 1150 and 1850 F.and Laves 
phase formed between 1150 and 1550 F. A phase similar 
in appearance to Phi phase, an alpha-manganese isomorph, 
formed at 2350 F. in the 4 per cent titanium alloy. The 
austenitic alloys with about 20 per cent nickel, 13 per cent 
chromium, 4 to 9 per cent titanium, and balance essentially 
iron, formed Laves phase between 1350 and 2350 F. Chi 
phase formed between 1350 F. and about 2150 F.; however, 
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this upper temperature decreased as the titanium content 
of the alloy decreased. 

The Chi and Laves phases that formed in the ferritic 
type alloys did not effect hot workability adversely, how- 
ever, the decrease was pronounced in the austenitic alloys. 

Alloys with at least one per cent titanium could be age 
hardened. For a 20-hour aging treatment, the alloys with 
8 per cent nickel developed maximum hardness between 
850 and 950 F.; the alloys with 12, 16, 20, and 25 per cent 
nickel developed maximum hardness between 1350 and 
1550 F. 

Chi phase has been reported in iron-nickel-chromium 
alloys to which has been added molybdenum, rhenium, tung- 
sten, or titanium. The ratio of the atomic diameters of 
molybdenum, rhenium, tungsten, and titanium to those of 
iron, nickel, and chromium is about 1.2 to 1 which is the 
same as that of the elements that form Laves phase. This 
may suggest a relationship between Chi and Laves phases. 

Microfilm $2.00; Xerox $5.80. 119 pages. 


A STUDY OF GAS DESORPTION 
OF NICKEL POWDERS 


(L. C. Card No. Mic 58-7804) 


James Frederic Watson, Ph.D. 
University of Michigan, 1958 


A study has been made of the gases desorbed from a 
variety of commercial nickel powders when heated to ele- 
vated temperatures. The study included the determination 
of the amount, composition, and temperature-dependence 
of the desorption. Various mechanisms are proposed to 
explain the desorption processes. 

The experimental procedures included gas desorption 
studies, vacuum fusion analyses, and x-ray and electron 
diffraction structural studies. Two varieties of gas de- 
sorption techniques were employed. In total volume gas 
desorption studies, performed at 1800°F, the evolved gases 
were condensed in a cold trap to prevent them from react- 
ing with the hot powder. These tests were used to deter- 


WU CHEN, A CHINESE LANDSCAPIST AND 
BAMBOO PAINTER OF THE ) 
FOURTEENTH CENTURY 


(L. C. Card No. Mic 58-7691) 


James Francis Cahill, Ph.D. 
University of Michigan, 1958 


This study is the first in a projected series of four, 
dealing with the artists known as the Four Great Masters 
of the Yiian dynasty (1280-1368 A. D.). These artists were 
key figures in a movement which broke away from the pre- 
ceding tradition of painting and introduced much that was 








mine the total volumes of gas liberated from the samples. 
In cumulative volume gas desorption tests, the evolved 
gases were allowed to approach equilibrium with the powder 
at temperatures of 600°F, 1000°F, 1400°F, and 1800°F. 
These tests yielded information in regard to the tempera- 
ture dependency of the mechanisms of gas desorption. 

The vacuum fusion tests were employed to determine 
the gas contents of the powders before and after the gas 
desorption tests. The x-ray and electron diffraction ex- 
aminations were used as a means of studying the influence 
of different surface preparations on the resulting gas evo- 
lution. 

The results of these tests showed that volumes of as 
much as seven milliliters of gas (standard temperature, 
pressure) per ten grams of sample were evolved from the 
powder at 1800°F. All gas mixtures collected were com- 
posed of one or more species from a group consisting of 
H2, H20, CO, Ne, COz and SOQz. 

The results of this investigation confirmed the hypothe- 
Sis that the mechanisms of gas evolution and the types of 
gas evolved from nickel powder heated to 1800°F are de- 
pendent upon how the nickel powder is produced. Nickel 
powder produced by steam scattering in air desorbs CQz, 
H20, CO, and SO... The mechanism of gas evolution is sur- 
face desorption. The H.O and CO are physically adsorbed, 
while the CO, is present as a weakly bonded surface com- 
pound. The SO, is the product of the oxidation of a nickel 
sulphide which is distributed throughout the metallic ma- 
trix. Nickel powder produced by steam scattering, fol- 
lowed by an annealing treatment in cracked ammonia, 
evolves CO and minor amounts of H20, H2 and COQ2. The 
CO and H20O are formed from dissolved O, C, and H, while 
the H, and CO, are products of reactions between H,O and 
CO. Nickel powder produced by precipitation from aqueous 
nickel ammonia complex solutions evolves Hz, H20, COn, 
and minor amounts of CO and SO.. The gases are formed 
from dissolved elements in the metallic phase. Nickel 
powder produced by water atomization in a nitrogen at- 
mosphere followed by an annealing treatment in hydrogen 
for one hour at 1200°F yields a very clean powder which 
evolves only minor amounts of Hz and CO, upon heating to 
1800°F. Microfilm $2.00; Xerox $6.00. 122 pages. 
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new, setting the course for dominant movements in the fol- 
lowing Ming and Ch‘ing dynasties. 

An investigation of the theoretical foundations of the 
school to which these four artists belonged - wen-jen hua 
or “literati painting” - serves as an introduction to the 
whole project. Quotations from many Chinese and other 
writers are introduced to illustrate the ideas considered. 
Wen-jen hua was painting as practiced by scholar-ama- 
teurs. In the eleventh century, a special set of theories 
grew up within this school, which affected the character of 
the paintings produced within it. The literati artists and 
critics saw painting as an art of personal expression, ac- 
complished to a large degree through formal and abstract 
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means, as in calligraphy; they held that the painting re- 
veals the nature and feeling of the artist, and that its ex- 
pression derives chiefly from the qualities of the artist, 
rather than from those of his subject. 

The remainder of the study is devoted to the life and 
works of Wu Chen (1280-1354). The few facts known about 
his life are presented, along with apocryphal material and 
comments by later Chinese writers. A short section sum- 
marizes, with quotations, the Chinese critics’ opinions of 
his works. Another brief section discusses the develop- 
ment of three landscape traditions which arose in the Sung 
dynasty; one of these, a tradition localized in the area of 
Wu Chen’s birthplace, influenced his style greatly. 

The works of Wu Chen are next discussed, with the land- 
scapes considered first, in a proposed chronological order, 
and the bamboo pictures following. The evolution of Wu 
Chen’s individual style is traced; that style is character- 
ized and related to other painting of the period. The dis- 
tinctive traits which reveal his hand are noted, and reasons 
advanced why certain pictures (about twenty, out of a much 
larger number attributed to him) are to be accepted as his 
genuine works. A conclusion to this section suggests some 
ways in which works by these literati artists of the Yuan 
dynasty differ from typical paintings of the preceding South- 
ern Sung period, and also assesses the contribution of Wu 
Chen to Chinese painting as a whole. A catalogue of works 
attributed to him, with translations of many inscriptions, 
histories of the paintings, and discussions of the reasons 
for rejecting those pictures considered to be imitations 
and forgeries, is attached as an appendix. 

Microfilm $4.05; Xerox $13.80. 316 pages. 


SOME ASPECTS OF THE GROWTH AND 
DEVELOPMENT OF TEACHER EDUCATION 
IN WEST VIRGINIA AS 
DEPICTED THROUGH A MURAL 


(L. C. Card Nos Mic 58-7267) 


Arthur Sidner Carpenter, Ed.D. 
The Pennsylvania State University, 1958 


The problem. The problem was to depict through the 
medium of the mural some aspects of the growth and de- 
velopment of teacher-education in the state of West Vir- 
ginia from 1863 to the mid-twentieth century. 

The mural was painted on a wall located in the stair- 
well of the James E. Morrow Library on the Marshall Col- 
lege campus in Huntington, West Virginia. A mural, based 
on the theme of teacher-training, was felt to be an inspir- 
ing subject to the students matriculating in the field of edu- 
cation. 

Source of material. A survey of literature pertinent to 
the state of West Virginia involved educational journals, 
state superintendent reports, West Virginia histories, edu- 
cational documents on file at the West Virginia Archives, 
located at Charleston, West Virginia, and material from 
the files of Teachers College division of Marshall College. 
Written and spoken statements from leading educators, 
who have been associated with higher education in the state, 
supplemented the literature review on which the mural 
theme was based, 

Categories selected. The categories on which the theme 

















of the mural was based were institutions, personalities, 
organizations, and committees. 

Relative areas such as the early school, the “rigid 
school,” and the “student-centered” school were repre- 
sented to provide variety in the treatment of the subject 
matter selected. 

The mural. The form arrangement within the format 
of the mural was such as to maintain the integrity of the 
wall. The subject matter selected from the major cate- 
gories was represented by varied size relationships ac- 
cording to the importance in the mural theme. 

Several changes were involved from the original con- 
ception in the cartoon drawing to the final painting of the 
mural on the wall. Some personalities were omitted and 
a new category was added. This deletion and addition re- 
sulted from the re-evaluation of the personalities andcate- 
gories in question after new material came into the hands 
of the writer. 

The above changes provided an opportunity to shift the 
center group -- the two figures representing the student- 
teachers -- to the right. This shift, plus the addition of 
figures in the lower right of the mural, provided a more 
satisfactory balance, as well as an improved view of the 
mural from the first floor. 

Casein colors were used to paint the mural directly on 
a dry wall. The casein paint, tempered with a casein me- 
dium, was applied in thin washes, one over the other, to 
provide the desired color tonality. Highlights were ob- 
tained by wiping out the paint wherever desired. Heavy 
darker lines were employed to accent the forms. 

Conclusions. A subject as broad in scope as the his- 
tory of education in West Virginia would have been more 
effectively presented by separating the categories and de- 
picting them on more than one wall area. 

It was evident that the final concept of a mural cannot 
be concluded from a small scaled cartoon drawing prior 
to its application to a wall. The enlarging of the subject 
to great magnitude revealed, in this case, discrepancies, 
such as the out-of-scale relationship found in the upper 
right corner of the mural. 

The mural aroused curiosity as to its content and pro- 
voked contemplation with regard to its meaning. A survey 
of the students revealed that they were constantly attracted 
to the mural’s presence as they ascended or descended the 
library stairway. In this respect, the mural finds a func- 
tional place in the lives of the students who view it. 

Microfilm $2.50; Xerox $8.80. 191 pages. 








FRANCISCO ANTONIO GUERRERO Y TORRES 
AND THE BAROQUE ARCHITECTURE OF 
MEXICO CITY IN THE EIGHTEENTH CENTURY 


(L. C. Card No. Mic 58-7777) 


Glenn Neil Patton, Ph.D. 
University of Michigan, 1958 


Little research has been done on the Baroque architec - 
ture of Mexico City in the eighteenth century. Francisco 
Antonio Guerrero y Torres was one of the major figures 
of this important school, but almost nothing has been known 
about him heretofore. In this study, an attempt has been 
made 1) to find documentary material of significance 
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dealing with his life and production, 2) to analyze his artis- 
tic style and development by reference to specific docu- 
mented and carefully attributed examples, 3) to relate and 
compare his style with the general architectural history of 
the region of Mexico City, and 4) to appraise the quality 
and significance of his contribution. 

In Part I, the Introduction outlines the artistic and cul- 
tural setting of Mexico City in the eighteenth century and 
the major developments of Spanish architecture during the 
Baroque period of the seventeenth and eighteenth centuries. 
Chapters I-III define the style of the school of Mexico City 
and trace its evolution during the first three quarters of 
the century in terms of selected, typical, and representa- 
tive examples and leading architects. 

Part It deals with Guerrero y Torres, his contempo- 
raries, and the emergence of the Neo-Classical style. Re- 





search in the principal archives of Mexico City has re- 
vealed new information about Guerrero y Torres. These 
data and stylistic analysis make it possible to assign a 
group of monuments to him. In discussing the buildings, 
an effort has been made to compare his style with his 
predecessors’, to show the sources of his style, and to sug- 
gest the tendencies of his artistic development. A chrono- 
logical list of minor works is placed in the Appendix. 
Contemporary artists and monuments have been dealt 
with in the concluding chapters. Documentary evidence of 
importance throwing new light on several leading archi- 
tects has been found. This information, together with known 
facts, and a more systematic analysis of style than has 
been made in the past, makes it possible to clarify certain 
personalities and problems of the late Colonial period. 
Microfilm $3.30; Xerox $11.20. 254 pages. 
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THE AREAL GROWTH OF OMAHA, NEBRASKA, 
WITH EMPHASIS ON THE WESTSIDE AREA 


(L. C. Card No. Mic 58-3765) 


William Bryan Baker, Ph.D. 
The University of Nebraska, 1958 


Adviser: Leslie Hewes 


The purpose of this study was to determine the essential 
geographic characteristics in the zone of transition between 
urban and rural land uses for Omaha, Nebraska, and the ef- 
fects of these characteristics on the general pattern and 
processes of Omaha’s areal expansion. 

A sequential-cartographic approach to most aspects of 
the problem was used both as a method of investigation and 
presentation. 

The investigation was limited to the study of the land 
and its use, fixed material objects of the landscape, their 
functions, and economic expressions of the functions. Em- 
phasis was placed on areal patterns presented by urban 
forms on the periphery of the city. Two periods and two 
intensities of study were employed. The growth of the met- 
ropolitan area was studied from 1887 to 1955, with years 
being determined by the availability of sources for the 
preparation of land use maps. A more intensive study of 
a shorter time span (1938-56) was made of the area in 
which the most rapid urban growth occurred during that 
period. 

The method of investigation was chiefly by sequential- 
cartographic analysis. Land use in the metropolitan area 
was mapped for the years 1887, 1910, 1941, and 1955. Land 
use maps for the detailed study area were prepared on a 
larger scale for the years 1938, 1941, 1949, 1954, and 1956. 
A companion series of maps showing individual structures 
was prepared for the same years. Another series of maps 
of the metropolitan area deals with land ownership pat- 
terns. Houses outside subdivided areas and the availability 
of public utilities in the metropolitan area were mapped on 
a non-sequential basis. Two additional series of maps 





dealing with real estate values were also prepared on a 
non-sequential basis. | 

Four basic types of source materials were used. (1) 
Land use, platted land, and similar maps were prepared 
from real estate atlases and county plat books. (2) For 
years in which they were available aerial photographs were 
employed for the mapping of land use. (3) Field survey 
was used to establish photographic keys and supplement 
information from aerial photographs. (4) Tax data and 
various other types of information were gathered from 
county and city offices as well as from library sources. 

Most important among the findings were the following: 
The periphery of Omaha has been quite irregular with 
numerous outliers of urban forms since at least 1887. By 
1955 the city had a more compact form with less vacant 
land than at any other time during the period under con- 
sideration. Greater reliance on public utilities andchanges 
in residential construction patterns are presented as two 
contributing factors. The direction of residential growth 
in the case of Omaha was found to conform closely with 
the general principles set forth by Homer Hoyt in 1937. 
Small tracts such as acreages were found to constitute 
areas of avoidance by new, close residential construction. 
Areas in which major cattle feeding lots were present also 
proved to be areas of avoidance. Some classes of urban 
land uses were found to be rather well segregated accord- 
ing to landforms with several urban land uses having char- 
acteristic topographic locations. 

Microfilm $3.90; Xerox $13.20. 302 pages. 
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THE TREND OF POPULATION 
IN SOUTHEASTERN ALASKA 


(L. C. Card No. Mic 58-7689) 


Donald Eugene Bruyere, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to show the trend of popu- 
lation in Southeastern Alaska since the coming of white 
men. There are many reasons why the population has fluc- 
tuated the way it has, for example, the nature of the land, 
the various economies, and the kinds of people. 

Southeastern Alaska is a narrow strip of mainland to- 
gether with a chain of ‘islands that lie along the Pacific 
Ocean just north of the state of Washington. Everywhere 
the region is mountainous and the only level land for towns 
is on the coastal plains. The many channels, straits, 
canals, and passages that separate the islands from the 
mainland and from one another also drew men to the edge 
of the sea because of the presence of fish and fur-bearing 
sea animals, and the convenience of water transportation. 
Thus, in all periods of the region’s history the people have 
clustered along the mainland coasts or along the coasts of 
the many islands. | 

Furthermore, the people of Southeastern Alaska have 
tended to cluster in urban places. There are thirty-eight 
communities in the region and they account for more than 
eighty-seven per cent of the entire population of Southeast- 
ern Alaska. The prominence of particular towns has varied 
as the economies of the region have varied. There have 
been three outstanding periods that have affected the size, 
number, and location of communities. They were fur trap- 
ping, gold mining, and fish catching. Each period, in its 
turn, has had its peculiar affect on the communities. 

The Russians were the first white men to come to South 
eastern Alaska and they came for furs. A few Russian set- 
tlements were established in strategic parts of the region 
to collect furs for export to Russia and other markets. 
Since most of the trapping of fur animals was done by the 
Indian populations, the Russian trading posts were set up 
where the Indians were most numerous. In this period, the 
number of Russians was few, as were the number of their 
towns. Sitka, strategically located on the Pacific margin 
of Southeastern Alaska, was the major town. ~ 

When gold was discovered, great numbers of people in- 
vaded Southeastern Alaska. Towns near the gold mines 
gained large populations. But they were few and their boom 
periods did not last long. Such is what happened to Skagway 
and Juneau. However, the lasting significance of the gold 
period was the Inland Passage. As the passage had brought 
gold seekers by the thousands to and through the region, so 
now it could carry canned fish from the region to the mar- 
kets of the United States. 

The commercial fishing period is the most recent and 
rewarding of the various economies experienced by South- 
eastern Alaska. The fish canning industry has created the 
pattern of settlement in the region that exists today. Par- 
ticular towns, such as Ketchikan, that were located near 
fish, on or near the Inland Passage, and close to the mar- 
kets of the United States have prospered the most. The 
period of commercial fishing has allowed the greatest num- 
ber of communities to gain significant populations, for as 
fish were nearly everywhere, so gold and furs were not. 

To see, in detail, the population changes within South- 
eastern Alaska, thirteen communities are chosen for study. 





The particular thirteen have been selected because of their 
significant histories, locations, and sizes. Skagway is es- 
pecially significant because the town was created, devel- 
oped, and allowed to decline by the same forces that shaped 
the histories of many other places throughout the region. 
An emphasis on this town and the twelve others gives clear 
insight into not only the actual trend of population in South- 
eastern Alaska but also the reasons for the course of the 
trend. Microfilm $2.00; Xerox $6.20. 128 pages. 


A CRITICAL STUDY OF METHODS FOR 
DELIMITING MULTIPLE-COMPONENT REGIONS 


(L. C. Card No. Mic 58-7008) 


Leverett Paddock Hoag, Ph.D. 
University of Minnesota, 1958 


The original aim of this research project was to de- 
velop an objective method for. delimiting multiple-compo- 
nent regions. Negative results for all methods tested 
changed the objective to the proof or explanation of why 
negative results were obtained and the development of cer- 
tain generalizations concerning similar methods. 

All methods tested involved two steps. First, areal 
units were classified into categories on the basis of the 
number of components in the basic association, and sec- 
ond, regional boundaries were then drawn around blocks 
of contiguous units that were in the same category. Re- 
sults of the first step, that of classification, were tested 
for consistency and rationality. Inconsistency is defined 
as the ability of a method to include a given rank of given 
magnitude in the basic association in one case and to ex- 
clude it in another case when it follows a rank of identical 
or smaller magnitude and the total of all preceding ranks 
is identical or smaller in magnitude. Irrationality is de- 
fined as the ability of a method to include in the basic as- 
sociation one of two components of approximately the same 
magnitude while excluding the other or the ability to in- 
clude small components separated by large intervals from 
the next higher ranking component. 

Results of the second step, that of drawing regional 
boundaries, were tested for validity. Validity is defined 
as the ability to place boundaries around homogeneous 
areas which are significantly different from surrounding 
areas. 

Eight types of deviations measured from two different 
standard models were tested for their ability to classify. 
All were proved to be both inconsistent and irrational in 
their classification. Though this precludes their use, it 
was also possible to show many examples of invalid re- 
gionalization by these methods. 

Methods based on the size of each rank relative to 
others or on the size of the interval between consecutive 
ranks were tested and found rational and consistent in 
their classification--at least positive proof of irrationality 
and inconsistency could not be found. In all cases how- 
ever, it could be shown that these methods will produce 
invalid regional boundaries on occasion. In this type of 
method rigid class limits are pre-determined. Ifthe class 
limits fall at points of extremely shallow gradient or do 
not fall at points of very steep gradient, invalid regional 
boundaries result. : 
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Even though classifications serve many valuable pur- 
poses, their use as a basis for regionalization rests ona 
basic fallacy. Valid regional boundaries in this case must 
fall at a place of relatively steep gradient of one or more 
components because magnitude is the only factor being 
considered. Pre-determined class limits cannot always 
be expected to occur at these steep gradients in any one 
Situation. Therefore, any classification may find its class 
limits at a place of very shallow gradient or not find class 
limits at a place of steep gradient, and will, on occasion, 
produce invalid regional boundaries. It seems obvious, 
therefore, that any method of determining regional bound- 
aries by placing them around blocks of contiguous units 
placed in the same category by some objective method of 
classification cannot be reliedon to produce usable regions. 

Microfilm $2.15; Xerox 7.60. 161 pages. 


THE WESTERN FRONTIER OF WEST PAKISTAN, 
A STUDY IN POLITICAL GEOGRAPHY 


(L. C. Card No. Mic 58-7737) 


Saida Kulsoom Karamat, Ph.D. 
University of Michigan, 1958 


This dissertation analyzes various factors affecting the 
western frontier of West Pakistan: its geographical loca- 
tion, its physical setting, the people of the frontier, its his- 
torical evolution, its defects and strong points and the pres- 
ent day political problems connected with it. 

A study of the physical conditions shows that this fron- 
tier is not a complete physical barrier but is pierced by 
the important Khyber, Kurram, Tochi, Gomal and Bolan 
passes through which have come most of the past invasions 
on the Indo- Pakistan subcontinent. Thus the defense of this 
frontier is of the utmost importance to the country. 

This frontier does not separate the ethnic or linguistic 
groups but cuts through them. Astride this frontier live 
the so-called independent tribes. The tribal resistence to 
integration into their respective countries on both sides of 
the Durand Line has been a factor of instability along the 
frontier. During the British period the fanatical opposition 
of the tribes to an alien rule combined with the poverty of 
their resources led to frequent tribal raids. 

The history of the frontier has been a constant struggle 
for the occupation of the Hindu Kush by both the rulers and 
invaders of the sub-continent. The Hindu Kush in Afghani- 
stan, by giving control of important routes from Central 
Asia often provided a better frontier than the present west- 
ern frontier. During the British period, the region of the 
Hindu Kush, the modern Afghanistan, emerged as a buffer 
state between rival British and Russian empires. The Indo- 
Afghan frontier which was demarcated in 1893-96 andwhich 
has remained intact up to this day gave control of the 
passes on the frontier to British India but was a poor ethnic 
boundary dividing tribal territory between Afghanistan and 
British India. This was unavoidable in view of the transi- 
tional nature of the entire region between the Indus and the 
Hindu Kush. 

_ After the departure of the British, the western frontier 
with all its problems has been inherited by Pakistan. The 
tribal raids which used to be a nightmare for the British 
frontier administration have ceased. The study of the Pakh- 





tunistan issue indicates new tendencies which might upset 
the stability of the frontier in the future. Moreover, Rus- 
Sia which was considered as a potential threat to the se- 
curity of the subcontinent in the past has become all the 
more dangerous since the swing of China towards com- 
munism. Pakistan is a weak successor of the former Brit- 
ish empire and is unequal to the task of defending her 
frontier by herself. For integration of the tribes on both 
sides of the frontier, for development of tribal areas, for 
stabilizing the present frontier, and for the effective de- 
fense of this frontier against any possible Russian infil- 
tration, a voluntary merger or close politico-economic 
cooperation between the states of Pakistan, Afghanistan 
and Iran would seem desirable. 

Microfilm $3.35; Xerox $11.40. 257 pages. 


UNINCORPORATED FRINGE - CHARLESTON, 
WEST VIRGINIA: A STUDY IN LANDUSE 


(L. C. Card No. Mic 58-7789) 


John William Snaden, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to locate, define and ana- 
lyze those areas of “true city” which lie outside the cor- 
porate boundary of Charleston, West Virginia and to de- 
termine whether or not they should be legally annexed to 
the city. It is significant to have this information since 
the growth of the city is dependent upon annexation and the 
fringe residents are denied urban services because they 
live in unincorporated areas. 

The first part of the study presents an overview of 
Charleston and its environs. Charleston is a city of over 
75,000 inhabitants located in the rugged central Appalach- 
ian highlands. It serves the function of commercial center 
for an Urbanized Area of more than 131,000 persons and 
a Metropolitan District numbering over 322,072. Although 
the Urbanized Area and Metropolitan District are highly 
industrialized the city itself has only one major industry 
and rather serves as a dormitory city and commercial 
center. 

In the second part of the study the fringe is defined and 
analyzed in terms of land utilization and population num- 
bers. Three broad types of areas are recognized: (1) 
Residential Neighborhoods, (2) Commercial-Residential 
Districts, (3) Industrial-Commercial Districts. The Resi- 
dential Neighborhoods are further divided into convenient 
classes based upon assessed valuation of real property 
which leads to the creation of five classes of neighbor- 
hoods: (1) Class I - $7,000.00 or more assessed valuation 
of real property, (2) Class II - $5,000.00 to $7,000.00, (3) 
Class III - $3,000.00 to $5,000.00, (4) Class IV - $1,000.00 
to $3,000.00, (5) Class V - $0.00 to $1,000.00. The lower 
classes are shown to dominate the fringe while the Com- 
mercial-Residential and Industrial-Commercial Districts 
also make up a Significant part. 

The inventory of land utilization in the Charleston fringe 
serves as a basis for three distinct considerations with re- 
gard to problems and possibilities for annexation. First, 
it is a means of precisely describing the area of possible 
annexation. Second, it permits an accurate determination 
of potential revenues and expenses within the area; and, 
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finally, it provides the information necessary to begin a 
sensible and realistic zoning ordinance immediately after 
annexation has taken place. If the proposed area were an- 
nexed it would add 12.5 square miles to the city and nearly 
12,000 people. By annexing the entire area yearly city ex- 
penditures would exceed income by $35,558.00, a figure 
termed not excessive according to city officials. If how- 
ever, the major industrial-commercial district, The East 
Kanawha Industrial-Commercial District, were not in- 
cluded the excess of expense over income would surpass 
$111,000.00 per year, a prohibitive figure. It is thus dem- 
onstrated that residential areas in general are subsidized 
by industrial and commercial enterprises and the success 
of an annexation program in this area hinges upon annexa- 
tion of this one district. 

General conclusions which are drawn indicate that 
Charleston will lose its presently elongated shape and as- 
Sume a more regular pattern as growth expands outside 
the central valley location. The present fringe residential 
neighborhoods which are presently dominated by Class IV 
and Class V will yield this leadership to the Class II and 
Class III Neighborhoods indicating that present growth is 
occurring in the middle income brackets. Although some 
industrial development would be added to the city by an- 
nexation this would not be enough to change its basic func- 
tion of commercial center and dormitory in an expanding 
Urbanized Area and Metropolitan District. 

Microfilm $2.35; Xerox $8.20. 178 pages. 


AN ANALYSIS OF THE AREAL ASSOCIATIONS 
BETWEEN POPULATION GROWTH AND 
SELECTED FACTORS WITHIN OUTLYING CITIES 
OF THE CHICAGO URBANIZED AREA 


(L. C. Card No. Mic 58-5787) 


Edwin Neal Thomas, Ph.D. 
Northwestern University, 1958 


The purpose of this investigation is to increase under- 
standings of the spatial pattern of population growth in out- 
lying municipalities located around the more populous 
cities in the United States. To this end, the areal associ- 
ations between population growth and nine independent vari- 
ables, plus a regional division, were investigated in eighty- 
six outlying cities within the Chicago Urbanized Area. 

The following variables were hypothesized as related to 
population growth within each outlying city: (1) the size of 
the population; (2) the density of the population; (3) the 
birth-death differential; (4) the age; (5) the quality of the 
schools; (6) the number of persons engaged in manufactur- 
ing; (7) the cost of housing; (8) the accessibility from the 
central city and (9) the amount of vacant land. 

Multiple and simple regression analyses were employed 
to determine the areal associations between population 
growth and the independent variables. The results of the 
simple and multiple regression analyses were contrasted 
to secure additional insights concerning the spatial pattern 
of population growth. Upon completion of the regression 
analyses, maps of population growth residuals were pre- 
pared. Such maps show the spatial location of cities in 
which population growth estimates concur closely or de- 
-viate widely from observed values. The spatial patterns of 





growth residuals indicate where improvements in the hy- 
pothesized regional division of the Urbanized Area might 
be made and suggest additional variables which may be 
related to population growth. 

According to the simple regression analyses only three 
independent variables are related to population growth in 
the outlying cities within the Urbanized Area. The factors 
are: (1) the birth-death differential; (2) the number of 
persons engaged in manufacturing and (3) the amount of 
vacant land. 

The results of the simple regression analyses differ 
from one sector to another. The amount of vacant land, 
which is related to population growth in the Urbanized 
Area, is not related to population growth in the Northern 
Sector. Size of the population, which is not related in the 
Urbanized Area, is statistically significant in the Southern 
Sector. None of the hypothesized variables are signifi- 
cantly related in the Western Sector. 

According to the multiple regression analysis, only 
two independent variables are related significantly to popu- 
lation growth in outlying cities in the Urbanized Area. The 
birth-death differential bears a positive relationship; den- 
sity of population bears a negative relationship. 

The regional division of the Urbanized Area is a sig- 
nificant factor in “explaining” variation in population growth 
within the Urbanized Area. The coefficient of multiple cor- 
relation is significantly greater in the Northern Sector and 
is significantly less in the Western Sector than it is in the 
Urbanized Area. 

Three additional variables which may be related to 
population growth are suggested by the results of the analy- 
ses. First, changes in the marital and age status of resi- 
dents of outlying municipalities may be associated with 
population growth. This is inferred from the simple re- 
gression analysis in the Urbanized Area. Second, the dis- 
tance between an outlying city within a given sector anda 
major municipality within the same sector may be asso- 
ciated with population growth. This is suggested by the 
map of population growth residuals for the Southern Sector. 
Third, the average income of residents of an outlying city 
may be a relevant factor affecting the spatial patterns of 
population growth. This is suggested by the pattern of 
residual population growth in the Northern Sector. 

Microfilm $2.10; Xerox $7.40. 160 pages. 


AN URBAN GEOGRAPHY OF 
THE MINNESOTA IRON RANGES 


(L. C. Card No. Mic 58-7026) 


John Winter Webb, Ph.D. 
University of Minnesota, 1958 


This study considers geographic aspects of the settle- 
ments along the three Iron Ranges of Minnesota. Although 
it concerns a specific region, the viewpoint and the tech- 
niques employed have implications for Urban Geography in 
general. One hundred and twenty-four maps and graphs 
form an integral part of the dissertation. 

The first towns came into existence in the late 19th 
Century following a period of discovery and evaluation of 
the iron ores, and technological development in the iron 
and steel industry. In the 20th Century the Range towns 
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have grown to form a distinctive settlement complex with 
over one hundred thousand inhabitants. Their growth pat- 
tern has been markedly different from those of other parts 
of Minnesota. Within the Iron Ranges population change 
has varied greatly. The over-riding economic association 
of the settlements is with iron ore production; the provi- 
sion of services to populations outside the Iron Ranges 
plays a secondary role. 

The settlements are distinctive morphologically. Many 
consist of residences, being analogous to the Old World 
farm village rather than to other Midwestern towns. In the 
urban places, the business district is frequently not cen- 
tral to the built-up area, for it adjoins old mine areas. 
Most towns are surrounded by wide areas given over to 
mining activity. 

The towns are also distinct in function. By considering 
the importance of a function in a settlement and its im- 
portance within the larger urban complex of Minnesota a 
functional index can be constructed. From this index a 
functional specialization index can be derived. With these 
measures the Iron Range towns can be distinguished from 
other Minnesota towns in functional type and in degree of 
specialization of the type. 

After an examination of population, morphology, area 
and provision of services for all settlements, two basic 
types of Iron Range settlements are distinguished on the 
basis of function and form: urban and residential. The 
former are divided by size, form and function into major, 
intermediate and minor urban centers. The latter are di- 
vided into three size categories. 

















The urban centers are set apart by population numbers, 
steadiness of population change when compared with that of 
the Iron Ranges as a whole, a concentration of urban ac- 
tivities in well-defined business districts, the provision of 
services of many kinds, and the possession of tributary 
areas outside their limits. 

The residential settlements are almost entirely mining 
or railroad “locations” dating from the first thirty years 
of mining. They have residential forms, small populations, 
unsteady growth histories, no internal differentiation, and 
provide no services for surrounding populations. Many 
such places do not now exist. Locations are gradually dis- 
appearing from the Ranges. 

The future of these settlements is bound up with many 
factors. Examination of high-grade iron ore reserves re- 
veals that mining can continue near most towns well into 
the second half of the 20th Century. Taconite mining is al- 
ready established and may expand considerably. New proc- 
esses of steel making may result in the establishment of 
plants to manufacture highly refined ores. The relative 
concentration of central services into the larger towns can 
be expected to continue, thus altering the importance of in- 
dividual towns in this respect. Fertility and mortality con- 
ditions favor a considerable population increase, although 
actual change in population numbers will depend on factors 
which influence in and out migration. Continued open pit 
mining and the expansion of built-up areas will lead to fur- 
ther constriction of many of the towns. The Iron Ranges 
will remain a region of dense settlement surrounded by 
comparatively empty areas. 

Microfilm $5.55; Xerox $19.60. 433 pages. 
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ECOLOGY OF RECENT PLANKTONIC 
FORAMINIFERA IN THE NORTH ATLANTIC 


(L. C. Card No. Mic 58-2672) 


Allan Wie Hwa Bé, Ph.D. 
Columbia University, 1958 


Part I. Horizontal distribution in 
‘the western North Atlantic 
Part IL Vertical and seasonal distributions 
in Bermuda waters 


The planktonic Foraminifera constitute a highly impor- 
tant group of marine organisms by virtue of their world- 
wide distribution, the fossilization of their empty tests and 
their major contribution as organic deposits on the ocean 
bottom. They are valuable tools for studying ecological 
relationships in the present-day ocean. In turn, the eco- 
logical information gained from living populations of plank- 
tonic foraminiferal species may serve as a basis to in- 
terpret paleoecological environments, past changes in cli- 
mate, fluctuations in the major water masses, relative 
rates of accumulation of organic and inorganic deposits in 
various oceanic regions, long-range stratigraphic correla- 
tions, dynamics of ancient zoogeographic provinces, etc. 


The distribution of planktonic Foraminifera is discussed 
in two sections in the light of their horizontal and vertical 
extents and their seasonal variations. 


Horizontal distribution 








Twenty-nine quantitative plankton samples represent- 
ing oblique tows from the surface to about 300 m depth 
were collected in August 1955 in a roughly triangular area 
between Bermuda and Nova Scotia. A total of eighteen 
species were recognized. There were a greater number 
of species and individuals present in the Gulf Stream Sys- 
tem than in the slope waters to the north or in the Sargasso 
Sea region to the south. Individuals belonging to ten spe- 
cies were more abundant in the Gulf Stream system than 
in the other two water masses. This fact seems to indicate 
that the greatest foraminiferal concentrations in this part 
of the Atlantic is in the region of relatively strong currents 
and steep temperature and salinity gradients. 


Vertical and seasonal distributions 

~ Seventy-five plankton samples collected in Bermuda 
waters were available for determining the vertical and 
seasonal distributions. Sixty-two tows were taken by the 
Bermuda Oceanographic Expedition (New York Zoological 
Society) from April to September, 1929; May to September, 
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1930; and June to October, 1931. Three tows were col- 
lected by the Lamont Geological Observatory in August 
1955. Ten tows were obtained by the Lamont group with 
the assistance of the Bermuda Biological station in January 
1957. 

The study of the vertical distribution showed that (a) the 
planktonic Foraminifera were mostly restricted to the up- 
per 200 meters of water -- approximately to the euphotic 
zone, (b) they were about 1.6 times more abundant in the 
upper 100 m in the tows taken during the day as compared 
to those taken at night, (c) empty tests were found in in- 
creasing abundance in the deeper tows, (d) light is probably 
a more important factor than temperature in limiting the 
vertical distribution of these organisms mostly to the up- 
per 200 meters. 

Seasonal fluctuations in the species composition of 
planktonic Foraminifera were observed in Bermuda waters. 
Three groups of species may be distinguished according to 
season of maximum occurrence: 


Group I. Globorotalia hirsuta, G. truncatulinoides and 
Globigerina inflata were most abundant from 
January to May, when surface temperatures 
were between 19° and 22°C, 


Group II. Orbulina universa, Globigerinoides rubra, 
Globorotalia punctulata, Globigerinella aequi- 
lateralis and Hastigerina pelagica were most 
abundant between June and September, when 
surface temperatures were between 23° and 
ar 


Group II. Globorotalia menardii, Globigerinoides sac- 
culifera and Globigerinoides conglobata were 
most abundant in October, when surface tem- 
peratures were about 25° C. 
Microfilm $2.60; Xerox $9.00. 197 pages. 
































GEOLOGY OF THE SOUTH COMOBABI MOUNTAINS 
AND KO VAYA HILLS, PIMA COUNTY, ARIZONA 


(L. C. Card No. Mic 58-7612) 


Leonid Bryner, Ph.D. 
University of Arizona, 1959 


Supervisor: Robert L, DuBois 


The South Comobabi Mountains and Ko Vaya Hills are 
in the Papago Indian Reservation in southern Arizona, about 
midway between the towns of Tucson and Ajo. The South 
Comobabi Mountains form on a map a crescentic pattern 
which is concave to the north and has a span of about eight 
miles. The Ko Vaya Hills are immediately west of the 
Mountains and occupy about ten square miles in a totalarea 
mapped of eighty square miles. The investigation of this 


area consisted mainly of geologic mapping and microscopic . 


examination of thin sections. 

The Jaeger diorite complex with metamorphic inclu- 
sions, located in the southern part of the range, comprises 
the oldest group of rocks in the mapped area. This com- 
plex is intruded by the Ko Vaya quartz monzonite, which 
forms the basement on which were deposited as much as 
10,000 feet of lava flows that are predominantly andesitic 





but also include latites. The flows are overlain by up to 
7,000 feet of clastic sediments of continental, fluviatile 
origin, which are inferred to be Lower Cretaceous from 
their similarity to the Recreation red beds in the Tucson 
Mountains. A sequence of persilicic igneous rocks rep- 
resented by granophyres, porphyries, microbreccias, peb- 
ble dikes, and breccias were first intruded prior to sedi- 
mentation in Cretaceous time but probably continued to be 
intruded through Cretaceous time. All the rocks so far 
mentioned are overlain unconformably by fanglomerates 
and other rocks of Tertiary or Quaternary age. 

The Chief structural features are a northwesterly dip- 
ping monocline in the northcentral part of the area mapped, 
and a dike-like form for most persilicic intrusions, which 
is probably due to intrusion along faults or fissures. 

The area mapped comprises the larger part of the Co- 
babi Mining District, where small deposits of silver, gold, 
copper, and lead have been mined intermittently. 

The geology of the area investigated has some marked 
resemblances to the geology at Ajo and of the Coyote and. 
Tucson Mountains. 


Microfilm $2.40; Xerox $8.40. 181 pages. 


THE PETROLOGY AND PETROGENESIS OF 
THE FRONTIER SANDSTONE OF WYOMING 


(L. C. Card No. Mic 58-5754) 


Horace Grant Goodell, Ph.D. 
Northwestern University, 1958 


Adviser: E, C. Dapples 


The Frontier formation (Upper Cretaceous) of Wyoming 
is composed of two interfingering lithosomes. A coarse 
clastic, dominantly non-marine lithosome accumulated in 
the foredeep marginal basins of the Cordillera and spread 
eastward, interfingering with the marine shale lithosome 
that was being deposited in the area of the present Great 
Plains. 

On the basis of the correlation herein presented, the 
formation is divided into two units. The lower division in- 
cludes those strata which lie between the top of the Mowry 
shale and the top of the transgressive phase of the First 
Wall Creek sandstone, and it is present over most of Wyo- 
ming. These beds are of Cenomanian and Turonian ages. 
The upper division is younger than the First Wall Creek 
sandstone and comprises a restricted belt of strata in 
western Wyoming and along the Wind River Mountains. 
They are included in the Frontier formation because of 
their lithologic similarity and are of lower Coniacian age. 

The petrology of the three main sandstone intervals of 
the lower division of the Frontier is presented; and an in- 
terpretation of the relative importance of provenance, dis- 
tribution, environment of deposition, and diagenesis is 
made of the petrogenesis of the sediments. The deposition 
of the Frontier is related to the sedimentary tectonics of 
regression and transgression. Source areas in central 
Idaho were predominantly sedimentary rocks, with lesser 
amounts of volcanic and low rank metamorphic rocks ex- 
posed to weathering. The particles show little effect of 
prolonged transport, and within the depositional area of 
Wyoming the mineralogy of the clastic fraction becomes 
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differentiated away from the principle distributary sys- 
tems. The environments of deposition varied from non- 
marine in the west to marine in the east, with transitional 
environments in between. In addition, the better developed 
sandstone intervals show a vertical gradation in deposi- 
tional environments from paludal at the base, to fluvial in 
their mid-sections, to marine at the top in response to re- 
gression and transgression. 

Post-burial changes have superimposed upon the clastic 
mineralogy a diagenetic mineral paragenesis which seems 
to cross environmental boundaries. The reasons for this 
are thought to be the gradation between environments; the 
distribution of pyroclastic material, both vertically and 
areally within a sandstone which radically affects its com- 
position; and the marine nature of the under- and overlying 
shales which controlled the chemical system of burial. 

Microfilm $2.90; Xerox $10.00. 223 pages. 


PEGMATITE GEOLOGY OF THE SHELBY 
DISTRICT, NORTH AND SOUTH CAROLINA 


(L. C. Card No. Mic 58-7723) 


Wallace Rush Griffitts, Ph.D. 
University of Michigan, 1958 


The Shelby district is divided into a northwestern and 
a southeastern province. The rocks in the southeastern 
province include various units in the Battleground schist 
formation and the Yorkville granite. Those in the north- 
western province include the Carolina gneiss, with its 
biotite-gneiss member, and the Toluca quartz monzonite. 
The Cherryville quartz monzonite forms a batholith that is 
just west of the boundary between the two provinces. Peg- 
matites related to the Toluca quartz monzonite and those 
related to the Cherryville quartz monzonite lie in the Caro- 
lina gneiss and many dikes of pegmatite that are related to 
the Cherryville quartz monzonite are in the tin-spodumene 
belt that lies along the boundary between provinces. The 
rocks in the southeastern province have been bent into 
steep isoclinal folds: those of the northwestern province 
were bent into open folds and gently-dipping isoclinal folds. 
The rocks to the southeast have been metamorphosed in 
the epidote-amphibolite facies whereas the rocks to the 
northwest represent the amphibolite or granulite facies. 

The pegmatites related to the Toluca quartz monzonite 
form sills, dikes and concordant lenses in the Carolina 
gneiss, as well as dikes in the Toluca quartz monzonite. 
The bodies are unzoned and consist mainly of gneissic 
microcline-plagioclase-quartz pegmatite. The pegmatites 
related to the Cherryville quartz monzonite form dikes and 
disconformable lenses in the Carolina gneiss and the Toluca 
quartz monzonite. These pegmatites range widely in com- 
position and many are zoned. The dikes west of the Cherry- 
ville batholith are rich in muscovite and may contain no 
microcline or only a moderate amount of microcline. 
Quartz cores and microcline-rich intermediate zones are 
common. Similar pegmatite forms dikes along the west 
edge of the tin-spodumene belt. The tin-spodumene belt 
contains albite-microcline-quartz pegmatite that may con- 
tain as much as 20 percent of spodumene. These dikes of 
albitic pegmatite are largest and most nearly parallel to 
one another south of Kings Mountain. Farther north they 
lie in fractures of several sets. 





The main factors that affected the development of zones 
in the pegmatite dikes are composition of magma, tem- 
peratures of magma and wall rock, and deformation during 
crystallization. For best development of zones and for the 
growth of the largest books of muscovite the rate of cool- 
ing and the rate of crystal growth must be rather fast. 
Complete consolidation probably was reached in most dikes 
within a few years after the start of crystallization. 

Microfilm $2.15; Xerox $7.60. 162 pages. 


THE CAMBRIAN SANDSTONES 
OF NORTHERN MICHIGAN 


(L. C. Card No. Mic 58-7725) 


William Kenneth Hamblin, Ph.D. 
University of Michigan, 1958 


Cambrian rocks are exposed along most of the south 
shore of Lake Superior from the tip of Keweenaw Penin- 
sula to Sault Ste. Marie. The oldest formation of Cambrian 
age is the Jacobsville sandstone which contains four dis- 
tinct facies. Conglomerate lenses occur near the basal 
contact of the Jacobsville and interfinger with the lenticular 
sandstone facies which constitute the major part of the 
formation. Sorting, composition, variations in thickness, 
and sedimentary structures indicate that the conglomerate 
and lenticular sandstone facies represent a terrestrial de- 
posit which accumulated in an intermountain basin. Mas- 
sive sandstone and red siltstone occurring near the top of 
the section represent an upward change from a predomi- 
nantly fluvial to lacustrine environment. Rises 

The Jacobsville formation was deposited upon a highly 
irregular surface cut into Precambrian rocks which range 
in age from Laurentian to Middle Keweenawan. It pinches 
out completely to the south and thickens greatly to the 
north and is thus wedge-shaped. Primary sedimentary 
trends and other evidence indicate that the source area 
was an elongated highland extending in an east-west direc- 
tion through the Northern Peninsula. This positive area, 
termed the Northern Michigan Highland, had a prolonged 
effect upon the sedimentation of the Jacobsville and younger 
sediments. 

A low-dip angular unconformity between the Jacobsville 
and Munising formations at Grand Island indicates the age 
of the Jacobsville to be between Middle Keweenawan and 
Upper Cambrian. The present evidence shows that the 
Jacobsville is not genetically related to the Keweenawan 
and is, therefore, most likely Middle and Early Cambrian 
in age. 

The Munising formation consists of a marine sandstone 
which the writer has divided into three members. The 
oldest member is an orthoquartzitic conglomerate and is 
overlain conformably by the Chapel Rock member, which 
is characterized by large-scale cross-bedding, good sort- 
ing, and high zircon. Cross-bedding and ripple marks in- 
dicate that the Northern Michigan Highland persisted and 
acted as the major source for the Chapel Rock member. 
The Chapel Rock member represents a simple transgres- 
sive-regressive cycle and is overlain unconformably by 
the Miner’s Castle member. 

The Miner’s Castle member consists of a poorly sorted 
sandstone characterized by small-scale cross-bedding and 
a heavy mineral suite remarkably high in garnet. The 
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Miner’s Castle sea transgressed rapidly from the south- 
west across the Wisconsin Arch and Northern Michigan 
Highland onto the Canadian Shield. 

The distinctive heavy mineral suites of the Chapel Rock 


and Miner’s Castle members permit a rather accurate cor- 


relation between the outcrops along the coast of Lake Su- 
perior and the outliers in Dickinson County. Fossils found 
in several places in Dickinson County indicate a correla- 
tion between the Miner’s Castle member and the Franconia 


of Wisconsin. The Chapel Rock member is, therefore, con- 


sidered to be equivalent to the Dresbach formation be- 
cause of the similarity in heavy mineral suites and be- 
cause of their unconformable position below the Franconia. 

The name Au Train formation is proposed for the sandy 
dolomite which separates the Munising formation from the 
Bony Falls limestone of the Black River group. Fossils 
indicate it is Middle Ordovician. 

Microfilm $2.70; Xerox $9.20. 205 pages. 


STRATIGRAPHY OF THE NORTHERN BELT 
OF THE BEEKMANTOWN GROUP IN 
SOUTHEASTERN PENNSYLVANIA 
(PARTS 1 AND 2) 


(L. C. Card No. Mic 58-7279) 


John Peter Hobson, Jr., Ph.D. 
The Pennsylvania State University, 1958 


The Beekmantown in Berks County, Pennsylvania has 
been found to be readily divisible into four formations 
named in ascending order; Stonehenge limestone (Stose, 
1908), Rickenbach dolomite (new name), Epler limestone 
and dolomite (new name), and Ontelaunee dolomite (new 
name). In addition ten members have been found to exist 
within the formations. In view of this, the name Beekman- 
town has been raised from formational to group status 
northeast of the Susquehanna River. Lithologic studies in 
the field and laboratory have resulted in recognition and 
description of seven rock types and 28 rock subtypes in 
the Beekmantown of Berks County. An addition to existing 
paleontological data of the Beekmantown rocks east of the 
Susquehanna River has been provided by the identification, 
tentative in parts, of two genera of trilobites, three genera 
of brachiopods, five genera of gastropods, and one cepha- 
loped genus. The distribution of the formations in Berks 
County is shown on a geologic map of that area. 

Correlation and comparison of local sections in the re- 
spective formations and the integration of the results have 
enabled the establishment of a two-dimensional strati- 
graphic framework striking in a general southwest-north- 
east direction along the Great Valley. The Beekmantown 
is shown to thicken in a southwestward direction from the 
Delaware River; the thickening is accompanied by a grad- 
ual increase in the ratio of limestone to dolomite. The 
lateral relations of the Beekmantown formations including 


the Rockdale Run formation (new name, Sando, ms.) of east- 


ern Franklin County are shown to be gradational and to be 
normal changes in lithofacies. The Stonehenge limestone 
and the Epler limestone and dolomite thicken southwest- 
ward, whereas the Rickenbach dolomite and the Ontelaunee 
formation thin in the same direction. The Ontelaunee 
changes from an almost solid dolomite body in central 





Berks County to an interbedded dolomite and limestone 
unit in Labanon and Dauphin Counties to the southwest. 

The relations of the Beekmantown group to the overly- 
ing rocks between the Schuylkill and Susquehanna Rivers 
have been restudied in the light of new information. The 
writer agrees with past workers (Stose and Jonas, 1927) 
that one major unconformity exists in the area. A new in- 
terpretation of the relations is given. 

Integration of paleontologic and petrologic data with 
the framework has revealed the existence of three litho- 
facies types and eight lithofacies subtypes in the Beekman- 
town as well as their geographic distribution and cyclic 
occurrence. 

The changes in lithofacies and thickness of the Beek- 
mantown in the Great Valley of Pennsylvania and what the 
writer believes to be a restricted pattern of Middle Ordo- 
vician deposition between the Susquehanna and Schuylkill 
Rivers appear to have been controlled primarily by basin 
tectonics. Microfilm $6.50; Xerox $22.80. 510 pages. 


DEPENDENCE OF RESISTIVITY OF POROUS 
SANDSTONES ON FLUID DISTRIBUTION 


(L. C. Card No. Mic 58-7281) 


Charles Robert Holmes, Ph.D. 
The Pennsylvania State University, 1958 


An investigation into the dependence of the resistivity 
of partially saturated porous rock cores on the distribu- 
tion of the conductive fluid inside the pore network was 
made on rock samples from four major types of oil reser- 
voir sandstones. Values of resistivity index I were ob- 
tained by the evaporation method for values of water satu- 
ration on sixty seven cores. These relations were deter- 
mined first for the cores in their natural condition, and 
then for the same cores after the wettability characteris- 
tics of the pore surfaces of the cores had been altered in 
varying degrees by the introduction of solutions of sili- 
cones in toluene into the rock matrix. 

An analysis of the data obtained indicates that three of 
the reservoir rocks are of a type that tends to be prefer- 
entially wet by water in the presence of a non-conducting 
phase, and that the fourth formation exhibits a selective 
wetting affinity for water in only a part of its pore system. 
This partial wettability characteristic was related to the 
mode of origin of the rock, and was shown to account for 
the resistivity index-water saturation relations obtained. 

The change in the resistivity-index values with degree 
of water wetness for cores in which the Dri-film coating 
covered the pore surfaces uniformly was studied, and was 
found to give a qualitative measure of the uniformity of 
size and distribution of pores in a rock. 

An investigation into the effect of texture on the value 
of the saturation exponent n found for Archie’s empirical 
relation shows that the magnitude of n decreases with de- 
crease in grain size and permeability and cannot be con- 
sidered constant with variation in texture, clay content, or 
pore wettability. 

Archie’s saturation relation was modified, and extended 
to describe satisfactorily the resistivity index-water satu- 
ration relations for a dirty, partially water-wet sand of the 
Bradford type. A physical basis for the modified saturation 
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relation was discussed, and it was shown that the values 
obtained by the evaporation procedure are influenced by 
ion transfer and by the reduction of ionic mobilities in the 
internal solution of the pore structure. 

Microfilm $2.00; Xerox $5.00. 98 pages. 


STRATIGRAPHY OF THE 
LOWER MARMATON ROCKS OF MISSOURI 


(L. C. Card No. Mic 58-5252) 
Norman William Jeffries, Ph.D. 
University of Missouri, 1958 
Supervisor: A. G. Unklesbay 


The Fort Scott formation, the Labette formation, and 
the Anna shale of the Pawnee formation comprise the lower 
divisions of the Marmaton group. These rocks crop out 
along a sinuous narrow band which extends across north- 


western Missouri, and they occur as large outliers innorth- 


central Missouri. 

The Fort Scott formation consists of the Blackjack 
Creek limestone, the Little Osage interval, and the Hig- 
ginsville limestone, in ascending order. The Blackjack 
Creek includes a lower part which varies from even-tex- 


tured earthy limestone, the “cement rock,” to nodular lime- 


stone, and an upper discontinuous part which varies from 
nodular limestone to calcareous shale containing limestone 
nodules. In northern Missouri the Little Osage consists of 
underclay at the base, the Summit coal, fossiliferous dark 
calcareous shale or shaly limestone, black fissile shale, 
the Houx limestone, gray shale, the Flint Hill sandstone, 
and poorly bedded silty shale at the top. Although the Houx 
pinches out in southern Johnson County, the beds beneath 
the Houx persist southward to Kansas. The beds above the 
Houx are represented in western Missouri by a thin inter- 
val of dark gray shales, the upper part of which is calcare- 
ous and locally contains thin beds of limestone and coquina. 
The Higginsville grades from sublithographic limestone in 
western Missouri into shaly nodular limestone in northern 
and east-central Missouri. 

The Labette formation and the Anna shale of the Pawnee 
formation include the strata between the Fort Scott forma- 
tion and the Myrick Station limestone of the Pawnee forma- 
tion. The basal unit of the Anna-Labette interval, the un- 
derclay of the Alvis coal, persists across the state. The 
Alvis coal and the overlying fossiliferous dark gray cal- 
careous shale are widespread in western Missouri and ex- 
tend at least as far north as Lexington. Three related but 


distinct facies occur above the fossiliferous shale. Ih west- 


ern Missouri a complex sequence of sandstone, siltstone, 


shale, and bone coal, interpreted as deltaic deposits, grades 


northeastward into dark shale which contains a molluscan 
fauna. The dark shale, interpreted as a lagoon deposit, in- 
terfingers with the Lexington coal in northern Johnson ~ 
County. The Lexington coal is well developed in Lafayette, 
Ray, Putnam, Schuyler, and northwestern Adair Counties; 
but it is represented over most of north-central Missouri 
by carbonaceous smuts. In Kansas the Anna shale, which 


overlies the Labette formation, consists of a thin fossilifer- 


ous shaly limestone at the base, gray shale, and black fis- 
sile shale at the top. In Missouri the lower two units lose 





their identify in the deltaic deposits of southern Bates 
County, but the black fissile shale persists across the 
state, although it is represented in north-central Missouri 
by dark poorly bedded shale and green clay. 

Microfilm $4.55; Xerox $15.20. 355 pages. 


THE SYSTEM: 
CALCITE-DOLOMITE IN SEA WATER 


(L. C. Card No. Mic 58-7747) 


James Richard Kramer, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to outline chemically the 
equilibria fields of calcite and dolomite in sea water and . 
to relate the equilibria data of the two minerals to natural 
environments. 

Equilibrium conditions are determined by mixing natu- 
ral and artificial sea waters of 35, 45, and 60 o/oo salinity 
with calcite, dolomite, and magnesite. After one to three 
months of mixing, the sea water is analyzed for calcium 
and magnesium ion concentrations, carbonate alkalinity, 
pH, and solid(s). Carbonate ion concentration and Poo, 
are calculated from the carbonate alkalinity and pH. Equi- 
librium is considered achieved for any set of conditions 
when further mixing does not change the solubility product 
of the solid. 

Temperature changes the solubility product of calcite 
the most. The solubility product of calcite decreases as 
temperature increases. Comparison of solubility products 
at constant temperature with oceanographic data shows 
that all sea water at 25°C is saturated with respect to cal- 
cium carbonate, whereas all sea water at 5°C is undersatu- 
rated with respect to calcium carbonate. An increase in 
salinity increases the solubility product of calcite, but the 
effect of salinity is secondary to that of temperature. 
Therefore large deposits of calcite must accumulate in 
tropical ocean waters. 

Calcite is the stable solid in all sea water of normal 
composition from 35-60 o/oo salinity. Dolomite and mag- 
nesite slowly alter to calcite in sea water of normal com- 
position. Dolomite becomes the stable solid in 35 0/oo 
salinity sea water possessing (Mg++ )/(Ca++) ratios 
greater than 20; in sea waters of 45 o/oo and 60 0/oo sa- 
linity, dolomite is stable when the ratio is greater than 
12 and 8 respectively. Extrapolation of these (Mgt t)/ 
(Cat+) ratios with salinity to the (Mg++)/Cat+) ratio of 
normal sea water (5.25) shows that dolomite becomes sta- 
ble in normal composition sea water of greater than 82 
o/oo salinity. Therefore dolomite is developed in partially 
restricted environments where a) the rate of addition of 
calcium ions from inflow of normal composition sea water 
is less than the rate of loss of calcium ions from solution 
due to precipitation of calcium carbonate; or b), the sa- 
linity becomes greater than 82 0/oo because of excessive 
evaporation of water in a restricted environment, 

Microfilm $2.00; Xerox $4.60. 86 pages. 
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SHALLOW MARINE SEDIMENTS OFFSHORE 
FROM THE BRAZOS RIVER, TEXAS 


(L. C. Card No. Mic 58-3992) 


James H. Nienaber, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr, Fred M, Bullard 


Bottom sediment from a 750-square-mile area offshore 
from the mouth of the Brazos River, Texas, has been ana- 
lyzed statistically to determine the pattern and processes 
of sedimentation of the neritic environment and ofa modern 
delta. The Brazos delta is characterized by topset beds of 
poorly sorted laminated sand, silt, and clay, foreset beds 
dipping at approximately 1° composed of fine sand grading 
downward (seaward) into clay, and poorly developed bot- 
tomset beds representing slow deposition of clay from the 
Brazos combined with reworking of material from a sub- 
merged Pleistocene deltaic plain. 

Interpretation of the sediment on the basis of its modal 
characteristics indicates that effective sorting by waves 
develops a unique uniform distribution of sediment types 
from the beach to a depth of 60 ft. Farther offshore from 
this depth exotic agents such as hurricanes and uncharted 
bottom currents are predominant and act to bring “ob- 
stacles” (topographic irregularities) into a marine profile 
of equilibrium. Maps of sediment types, mean size, in- 
clusive standard deviation, inclusive skewness, and kurto- 
sis precisely describe the geologic history of the surface 
sediments. Individual and bivariant plots of the statistical 
parameters are shown to be useful in determining direction 
to the shoreline as well as completely defining the modality 
of the sediment, which in effect defines the environment of 
deposition. Fluctuations in source area are reflected by 
the relation of mean size and depth. 

Heavy mineral distribution shows that the suite of dur- 
able minerals carried by the present Brazos River is di- 
luting an existing widespread suite of less durable minerals 
characteristic of the Colorado River drainage area. Vari- 
ation in clay mineral composition results from differential 
sedimentation and reflects source area, providing no evi- 
dence of alteration of the clay minerals during deposition 
by diagenesis. Microfilm $2.50; Xerox $8.80. 192 pages. 


UPPERMOST DEVONIAN (POST-WOODBEND) 
STUDIES IN SOUTHERN ALBERTA AREA 


(L. C. Card No. Mic 58-5785) 


Peter George Sutterlin, Ph.D. 
Northwestern University, 1958 


The post-Woodbend (uppermost Devonian) sediments in 
the southern Alberta area include those strata which over- 
lie the shales and argillaceous carbonates of the Ireton 
formation and its equivalents to the west and south, and 
which extend upwards to the base of the Exshaw formation. 
Four episodes of sedimentation are recognized. 

The lower initial biostromal episode embraces two 
phases. Organic shoals are evident in the northern, more 
basinal portion of the area. The accompanying southern 
shelf is characterized by a series of beaches or bars of 





bioclastic and fragmental carbonate material. Overlying 
and interbedded with this organic material are evaporitic 
deposits. These evaporites mark the initiation of a re- 
gional restriction evident during most of post-Woodbend 
time. 

The initial biostromal episode is followed by a period 
in which clastic material in the form of sand, silt and 
Shale, apparently from two distinct sources, was supplied 
to the area. The amount of clastic material is, in gen- 
eral, quantitatively not great except in isolated areas which 
were presumably nearest the sources. The clastic mate- 
rial is diluted to varying degrees by carbonate and evapo- 
rite deposits. 

A return to more marked basinal conditions is evident 
during the deposition of the evaporites of the Stettler for- 
mation. These deposiis of anhydrite, “primary” dolomite 
and salt are extensively developed throughout the central 
and eastern portions of the area. The restriction for the 
accumulation of the evaporite beds was, to the north and 
east, provided by the carbonate banks of the Palliser for- 
mation. 

Normal marine conditions, under which the sediments 
of the Costigan, Big Valley and Three Forks formations 
were deposited mark, for all practical purposes, the close 
of Devonian sedimentation in the area. 

The lithologies of the Morro member of the Palliser 
formation have been shown (Beales, 1956) to bear a strik- 
ing similarity to those of the Great Bahama Banks. A re- 
constructed profile of surface sections of the Palliser for- 
mation shows that the distribution of sediment components 
of the Morro member results in a progression of sedi- 
mentary areas which is not unlike those evident on the 
Bahama Banks at the present time. 

Microfilm $2.00; Xerox $6.20. 128 pages. 


MIDDLE DEVONIAN AULOPORID CORALS 
FROM THE TRAVERSE GROUP OF MICHIGAN 


(L. C. Card No. Mic 58-7803) 


Jackie Lloyd Watkins, Ph.D. 
University of Michigan, 1958 


The object of this study is to describe the species of 
Middle Devonian auloporid corals from the Traverse group 
of Michigan and from beds of equivalent age in northern 
Ohio, southwestern Ontario, and western New York. 

Several hundred corallites were sectioned, both trans- 
versely and longitudinally, in order to determine what char- 


_ acters were valid specific indicators. Specimens and thin 


sections were studied with a microscope. The wall thick- 
ness was determined with a micrometer from thin sec- 
tions. The diameters of corallites were determined with 
a vernier caliper on well preserved, mature corallites, 

The species of auloporid corals are assigned to five 
genera. Twelve species, ten of which are new, and five 
new species of the genus Aulocystis occur in the Traverse 
group of Michigan. Only two of these species occur out- 
side of Michigan, one in Ontario and another in New York. 
A species from Ontario and another from New York and 
Ontario do not occur in Michigan. 

Three species of the new genus Pachyphragma occur 
only in Michigan. One of these is characteristic of the up- 
per part of the Traverse group. 
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Six species of the genus Aulopora, three of which are 
new, are described. Three of these species occur only in 
Michigan, another species occurs in New York and Ontario, 
one occurs in Michigan and Ohio, and another species is 
found in Michigan and Ontario. 

Two species of the genus Syringopora are described, 
one of which is new. One species occurs only in Michigan; 
the other is found in Ohio, Ontario, and New York. 








HEALTH 


HEALTH SCIENCE, GENERAL 


STUDIES ON DURATION OF LIFE OF 
ASPICULURIS TETRAPTERA, A NEMATODE 
PARASITE IN MICE, WITH 
OBSERVATIONS ON ITS LIFE CYCLE 


(L. C. Card No. Mic 58-7066) 


Pearl D. Fisher, Ph.D. 
The University of Oklahoma, 1958 





Major Professor: Philip E. Smith 

Quantitative studies on the duration of life, in terms of 
life table data, have been almost exclusively limited to 
man. Life tables can and should be computed for other 
forms of life. The idea of formulating a life table for an 
endoparasite was the basis for this study. 

Mortality data on lower forms of life are gathered di- 
rectly. Observations are made directly, and in sequence, 
on the same cohort of individuals throughout some portion 
of the life span. An endoparasite poses a different prob- 
lem because the survival potential of the observed popula- 
tion is terminated artificially whenever the host is sacri- 
ficed. However, if one would start with a standardized uni- 
verse of infective eggs from which random samples, of 
fixed size, were withdrawn and introduced into uniform 
host animals; then, as the hosts were sacrificed in chrono- 
logical sequence, the survival data of the parasites would 
also follow in sequence. 

The oxyurid nematode, Aspiculuris tetraptera, was con- 
Sidered suitable for this study. Whole, gravid females 
were incubated for seven days in distilled water, their em- 
bryonated eggs dissected out, gathered and counted into 
groups of 300 each. White, nematode-free, CF-1 mice, 
0-6 weeks old were given specified doses of eggs per os. 
Mice were sacrificed at set time intervals and a careful 
search made for living larvae in the cecum and colon of 
each. From this data, a standard life table was drawn and 
the mean duration of life calculated. Survivorship, deaths 
and death rates were plotted as percentage deviations from 
the mean duration of life taken as zero deviation. The des- 
ignated curves drawn for Aspiculuris from its life table 
data were recognized as falling into the intermediate cate- 
gory of theoretical curves described for lower forms of 
life by other workers. Thus the techniques employed and 
the data derived from the studies were considered reason- 











ably correct. The suggestion is made that ee | 


to the study of parasites is feasible and useful. 


Cladochonus antiquus (Whiteaves) is believed to be a 
species of the genus Antholites. The range of the genus 
Cladochonus is from the Mississippian through the Per- 

















mian. 

Several species of Syringopora and Aulocystis are good 
guide fossils, whereas species of the genus Aulopora are 
poor guide fossils. 

Microfilm $2.00; Xerox $4.40. 83 pages. 
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Life cycle studies included direct observations on em- 
bryonation, hatching and molting. This included histologi- 


cal studies of the colon and cecum as well. Observations 


indicated that an important phase, an intra-crypt phase 
(not generally known), exists for this species and occurs 
directly after infection. 


Microfilm $2.00; Xerox $3.60. 64 pages. 


HEALTH SCIENCE, PHARMACY 


THE CARDIOVASCULAR AND RESPIRATORY 
PHARMACOLOGY OF N-DIMETHYL-§-(2-FURYL) 
ISOPROPYLAMINE AND £-(2-FURYL) 
ISOPROPYLTRIMETHYLAMMONIUM IODIDE 


(L. C. Card No. Mic 58-7311) 


William Everett Johnson, Jr., Ph.D. 
State College of Washington, 1958 


This study deals with the chemical synthesis and phar- 
macological testing of two new §-(2-furyl)isopropylamines. 
The compounds are N-dimethyl 8-(2-furyl)isopropylamine 
and #-(2-furyl)isopropyltrimethylammonium iodide. The 
following cardiovascular and respiratory actions of the 
new compounds were evaluated on pentobarbital anesthe- 
tized dogs. Epinephrine was used as a standard of com- 
parison in the pharmacological evaluations. 


1. Changes in the dog’s blood pressure and respiration 
in response to the f-(2-furyl)alkylamines and epine- 
phrine. 


2. Effect of bilateral adrenalectomy upon the pressor 
responses to the B-(2-furyl)alkylamines and epine- 
phrine. 


3. Changes in the dog’s cardiac rate in response to the 
B-(2-furyl)alkylamines and epinephrine. 


4. Changes in the dog’s blood flow through an abdominal 
aorta-inferior vena cava shunt in resvonse to the 
B-(2-furyl)alkylamines and epinephrine. 


». Changes in the dog’s blood flow through the common 
carotid and iliac arteries in response to the B-(2- 
furyl)alkylamines and epinephrine. 
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6. Changes in the dog’s blood flow through the renal 
artery in response to the test compounds. 


7. Changes in the flow rate through the dog’s kidney 
and hind limbs in response to the test compounds. 


8. Further studies upon the dog’s respiratory rate re- 
sponses to the 6-(2-furyl)alkylamines and epine- 
phrine. 


9, Myocardiograph observations on dogs treated with 
the B-(2-furyl)alkylamines and epinephrine. 


The results of this study showed that N-dimethyl-f-(2- 
furyl)isopropylamine hydrochloride in intravenous doses 
of 1.0 mg./Kg. and £-(2-furyl)isopropyltrimethylammonium 
iodide in doses of 0.4 mg./Kg. were potent vasopressors 
and respiratory stimulants in the anesthetized dog. The 
pressor responses were reversed by premedication with 
the adrenergic blocking agent, N, N-dibenzyl-8-chloroethyl- 
amine. §-(2-furyl)isopropyltrimethylammonium iodide also 
has parasympathomimetic activity as shown by its capacity 
to cause an initial, transient vasodepression and profuse 
salivation. Premedication with atropine prevented the vaso- 
depression and salivation. Part of the vasopressor activity 
of the new compounds is mediated through sympathetic gan- 
glia, because ganglionic blockade by hexamethonium re- 
duced such activity. 

Cardiac rate and output were not appreciably altered in 
the intact, anesthetized dog by intravenous administration 
of the new compounds. In the absence of cardiac modula- 
tion by the vagus nerve, N-dimethyl-8 -(2-furyl)isopropyl- 
amine caused moderate tachycardia, and f-(2-furyl)iso- 
propyltrimethylammonium caused moderate cardiac slow- 
ing. 

Release of adrenal medulla hormone is not an important 
factor in the cardiovascular activity of the new furans. 

In contrast to epinephrine the furans did not cause gross 
vasoconstriction in the vascular beds that are served by 
common carotid and renal arteries. Epinephrine and N- 
dimethyl- 8 -(2-furyl)isopropylamine caused vasoconstric- 
tion in the vascular.system of the perfused dog’s hind limbs, 
but 6-(2-furyl)isopropyltrimethylammonium did not cause 
such vasoconstriction. 

Both new furans in contrast to epinephrine produced a 
stimulation of respiratory rate and amplitude in the pento- 
barbital anesthetized dog. Occlusion of the common caro- 
tid arteries, circulatory isolation of the carotid sinus and 
carotid bodies, perfusion of the isolated carotid sinus re- 
gion, and acute, bilateral adrenalectomy did not alter the 
pattern of the respiratory response in the dog. A central 
stimulation of the respiratory center probably accounts for 
the typical respiratory response to the new compounds. 

Microfilm $2.00; Xerox $5.00. 96 pages. 
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NATURAL RESISTANCE OF THE WHITE RAT 
TO THE MOUSE PARASITE 
NEMATOSPIROIDES DUBIUS BAYLIS, 1926 
(NEMATODA: HELIGMOSOMIDAE) 


(L. C. Card No. Mic 58-3965) 


John Henry Cross, Jr., Ph.D. 
The University of Texas, 1958 





Supervisor: Dr, J. Allen Scott 


Nematospiroides dubius, a parasite originally from 
microtine rodents, develops normally in the laboratory 
mouse. Infective larvae given orally to the mouse pene- 
trate the intestinal mucosa and develop in the tissues until 
nearly sexually mature. About 6 days after infection the 
worms re-enter the intestinal lumen, complete their de- 
velopment and mate. The females begin egg laying about 
the 10th day and continue for about 8 months. 

The laboratory rat has been found to be naturally re- 
sistant to this parasite. Larvae penetrate the mucosa and 
start development as in the mouse. In both hosts an in- 
flammatory reaction is induced around the worm, but in 
the rat this reaction is more intense and involves the for- 
mation of a connective tissue cyst. The worms in the rat 
are unable to emerge from this cyst and re-enter the lu- 
men. Although growth occurs more slowly in the rat, the 
worms reach the same degree of development as they do 
in the tissues of the mouse. At the time when worms in 
the mouse are laying eggs, some worms are still alive in 
the rat, but they eventually die without leaving the tissues. 

Since the worms were unable to leave the intestinal 
wall because of the connective tissue reaction, it was 
thought that this reaction might be inhibited by cortisone. 
Giving the rats daily injections of cortisone in doses of 5 
mg per 100 grams body weight proved this supposition to 
be true. The larvae in the rats given the hormone de- 
veloped essentially as did those in the mouse, re-entering 
the intestinal lumen and ovipositing only a day or two later 
than mouse infections. Histological studies of the rat in- 
testine showed that the principal mechanism of natural re- 
Sistance in the rat to this parasite is the connective tissue 
reaction which surrounds it. 

Studies on the life cycle of the parasite in the cortisone- 
treated rat suggested other phases of resistance which 
were not influenced by cortisone. These additional phases 
in the rat were evidenced by the longer prepatent period, 
smaller percentage of worm development, shorter period 
of patency, and a lower rate of egg production. Pre-treat- 
ment with cortisone 4 days prior to infection did not affect 
these additional phases nor further influence the develop- 
ment of the parasite in the rat. Post-treatment with corti- 
sone 4 to 7 days after infection was found to be much less 
effective than treatment started on the day of infection. 
Cortisone administered to the mouse had no influence on 
the life cycle of the parasite in this host. 

Acquired immunity to helminthic infections is well 
documented in the literature, but acquired immunity in a 
completely resistant host that has been conditioned to serve 
as the normal host, has not been previously reported. Rats 
infected with large doses of larvae and not treated with 
cortisone were found to have acquired a resistance to sub- 
sequent infections of the parasite. Acquired resistance to 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1348 


HEALTH SCIENCES 





superimposed infections was also indicated in rats when 
given a primary infection of a small number of larvae and 
treated with cortisone. Mice similarly infected seemed to 
exhibit more pronounced resistance to superimposed in- 
fections. The rat, on the other hand, demonstrated ac- 
quired resistance to infections after a previous infection 
had died out, while mice did not manifest this phenomenon. 
Additional studies will have to be made in order to further 
understand the mechanism of resistance acquired by the 
rat from infections with this parasite. 

Microfilm $2.00; Xerox $4.20. 78 pages. 


A TRIAL OF METHOD OF MEASURING 
THE STATUS OF ARTIFICIALLY INDUCED 
IMMUNITY IN CHILDREN 
(VOLUMES I AND I) 


(L. C. Card No. Mic 58-7758) | 


Robert Frank Lewis, Ph.D. 
University of Michigan, 1958 


The study was to determine for children in a specified 
area the status of artificially induced immunity against 
five diseases for which routine population-wide immuniza- 
tion is advised: and in the course of doing so to examine 
the method, the restrictions, and qualifications which ap- 
pear to bear on the results obtained. 

A sampling survey of families with children aged less 
than 20 years was carried out. The sample was drawn 
from the Michigan school census of two adjoining Ann Ar- 
bor school census wards containing about 3,300 children 
aged 0-20. Information was obtained by personal interview 
about vaccinations and injections against poliomyelitis, diph- 
theria, tetanus, smallpox, and Asian influenza. The sample 
design involved 30 independent'random samples of size 8 
families; each sample assigned to one interviewer. Private 
physicians were a second source of information. 

Comparisons between population parameters and sam- 
ple statistics indicated the sample was not “unusual.” Tests 
related to family and personal characteristics comparedre- 
sults of interviewers; the result indicated the products of 
the several interviewers could be combined for further 
analysis. 

The classification of artificially induced immunity sta- 
tus was according to criteria based on the number and tim- 
ing of doses received. To classify according to criteria, 
the assumption was made that both the respondent and phy- 
sician had “true” information and the one with the more 
complete report possessed sources unknown to the other. 

Reporting of the number of vaccinations from records 
was examined. For example, 30 percent of the total re- 
ported poliomyelitis vaccinations for children were from 
records. A comparison of reports from respondents and 
physicians led to the conclusion that there was often dis- 
agreement as to the month of a given vaccination but close 
agreement as to the number of vaccinations and the length 
of time-lapse intervals of the series of vaccinations. The 
conclusion was that results were valid for determination 
of the number of vaccinations and immunity status accord- 
ing to the specified criteria. 

Estimates of population proportion “adequately” im- 
munized were made using the 95 percent confidence in- 





terval. The study estimated that about half of the total 
population of individuals (including adults) in families con- 
taining children under 20 were adequately immunized for 
poliomyelitis on February 1, 1958. Eighty two to 88 per- 
cent were “adequately” immunized for the 0-14 age group 
against poliomyelitis. Seventy five to 83 percent of the 0- 
14 year group were “adequately” immunized against small- 
pox, diphtheria, and tetanus. The population proportions 
indicated for children are consistent with the aims of the 
immunization program. 

For pertussis in the 0-5 age group, 52-66 percent of 
the population were estimated to have “adequate” artifi- 
cially induced immunity. This result is not consistent with 
the aims of the director. 

As an aside from the main purpose, two special studies 
were carried out. One was related to the concern of the 
program administrator of explaining the observed popula- 
tion proportions. The other was to evaluate the response 
in the area to the advent of Asian influenza vaccine. The 
inference was drawn that a “standard” such as 70 percent 
should not be used to represent an area’s artificial protec- 
tion but may reflect goals for sub-groups with low levels. 

Studies related to Asian influenza demonstrated that re- 
liable statistical estimates could be made available on uti- 
lization of a single vaccine within a four day interval from 
a specified date. Asian influenza vaccine was estimated to 
have been used by a percentage far below an acceptable 
level for “community protection.” 

Microfilm $2.25. Xerox $8.00. 171 pages. 


PROGRAM CHANGES FOR SELECTED 
TUBERCULOSIS AND HEALTH 
ASSOCIATIONS IN OHIO 


(L. C. Card No. Mic 58-5623) 


Edward Masonbrink, Ed.D. 
University of Pittsburgh, 1958 


Supervisor: Karl C. H. Oermann 


The purpose of this study was to examine and compare 
selected Tuberculosis and Health Associations as to origin 
and development, status, and function, with implications for 
further extension in community health services. The se- 
lected associations were those operating in counties of Ohio 
which had a population between 75,000 and 500,000 as of 
1955. This excluded the three largest counties in which 
Cleveland, Cincinnati, and Columbus are located and in- 
cluded the.next 20 in size. | 

The normative-survey method of research was em- 
ployed with a degree of historical perspective. The pro- 
cedure consisted of; documentation of related materials, 
personal interviews with professional tuberculosis execu- 
tives, and survey by questionnaire of purchasers of Tuber- 
culosis Christmas Seals, practicing physicians, andleaders 
in public health and social welfare. The results obtained 
showed how the various associations were formed and the 
problems which they encountered as they developed in their 
fight against tuberculosis. Statistics covering population 
growth, decrease in mortality, and increase in income from 
seal sales are presented. Status and function are covered 
by describing how associations operate and in what areas 
they expand their funds. Regulations covering permissive 
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services and areas for expansion are presented. In addi- 
tion, the works of many of the leaders in the national fight 
against tuberculosis are offered as a pattern to be con- 
sidered by national, state, and local associations in shaping 
their programs. 

The conclusion to be drawn from the information ob- 
tained is that the war against tuberculosis is being won but 
there remain many difficult pockets of resistance. These 
pockets are recognized and forces are being directed to- 
ward overcoming them. There is a job of substantial pro- 
portions still to be done in the education of the public about 
tuberculosis and the tuberculosis association. Many serv- 
ices in the immediate area of tuberculosis need to be im- 
proved and extended. The alert executive head of local as- 
sociations is already probing into, and in some instances, 
offering these extended services. The national and state 
associations are constantly studying the field to determine | 
the preferred methods through which the fight against tuber- 
culosis can be waged toward optimum goals. 

All who are closely associated with the problems of pub- 





lic health know that the campaign for the control of any dis- 
ease must be relentless. Careful study, extensive re- 
search, and constant evaluation must take place if the agen- 
cies for better health are to move forward and serve their 
purpose. The question is asked of those who comprise this 


interested group, if the optimum in tuberculosis control is 


reached, what should the various tuberculosis and health 
aSsociations do? Purchasers of Tuberculosis Christmas 
Seals were asked if they would continue to support a pro- 
gram which extended services into other health areas. 
Practicing physicians were asked what they felt about the 
extension of services, certain items in multiphasic screen- 
ing, and other aspects relative to the operation of the vol- 
untary health agency. Leaders in public health and social 
welfare were asked to respond to the same questions. 

The reactions to these questions are recorded and con- 
clusions are drawn. In addition, recommendations are 
made for the immediate consideration of Tuberculosis and 
Health Associations if they are to continue to be a vital 
factor in the health of their community. 

Microfilm $2.90; Xerox $10.00. 223 pages. 
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LOCAL RAILROAD PROMOTION 
IN KANSAS CITY, 1855-1880 


(L. C. Card No. Mic 58-5250) 


Charles Nelson Glaab, Ph.D. 
University of Missouri, 1958 
Supervisor: Lewis Atherton 

In the early 1850’s, business leaders of the Western 
trading town of Kansas City launched an ambitious effort 
to obtain railroads. Inspired by plans for a transcontinental 
railroad and by the theories of William Gilpin, the Western 
geographer, local polemicists formulated an ambitious de- 
Sign for a mid-continental system of railroads, radiating 
from the town. In large part, the program was eventually 
realized. By 1880 Kansas City had become a major Ameri- 
can railroad center, and city leaders had played a signifi- 
cant part in bringing this about. 

The first efforts of local promoters in the mid-1850’s 
were centered on the railroads being built in Missouri from 
St. Louis and the Mississippi River. Through able propa- 
gandistic techniques, a group of land holders in the city 
were able to build intense enthusiasm and united community 
support for their program. In the pre-Civil War period, 
they tried to obtain the terminus of the Pacific Railroad of 
Missouri and to build a local connection northward to the 
Hannibal and St. Joseph Railroad. Finally, after years of 
controversy with the company, the Pacific was completed 
to Kansas City in 1865. Before the war the effort to build 
the northern connection failed, demonstrating the imprac- 
ticality of trying to build a railroad with local resources. 

During the early years of the Civil War, local railroad 





plans were abandoned, but the construction of the Union 
Pacific Railroad, Eastern Division, across Kansas set off 
a railroad boom in the towns along the Missouri and Kan- 
Sas rivers. Leavenworth, Kansas, had made great gains 
during the war and emerged as Kansas City’s most formi- 
dable rival for regional railroad supremacy. Immediately 
after the war, both Leavenworth and Kansas City laidplans 
to build lines to Cameron, Missouri, on the Hannibal and 
St. Joseph. The decision in 1866 by James F. Joy, the 
major figure in the Chicago, Burlington and Quincy-Han- 
nibal and St. Joseph system, to support the line to Kansas 


_ City and to bridge the Missouri River there assured that 


Kansas City would become a railroad center. In a short 
time, Kansas City became the center of the “Joy System,” 
the first important network of Western railroads. In gain- 
ing the support of Joy for local plans, Kansas City pro- 
moters played their most decisive part in shaping the pat- 
tern of regional railroads. 

During the 1870’s, as new railroads were extended into 
the city, local leaders faced a new challenge: railroad 
pools, which often followed policies detrimental to the 
city’s interests. The community attempted to foster com- 
petition by developing alternatives to Eastern trunk lines: 
narrow-gauge railroads, connections to ports on the Gulf 
of Mexico, and barge lines on the Missouri and Mississippi 
rivers. None of these programs was successful, and the 
establishment of a rate structure favorable to the city was 
largely unaffected by the actions of local promoters. 

The last important Kansas City railroad project was 
the attempt to build a line to Memphis. The effort was led 
by the same promoters who had been successful in obtain- 
ing the Cameron road and the bridge, but, in this instance, 
they were unable to win the support of Eastern railroad 
builders. The local bonds issued for the railroad were 
used to pay exorbitant salaries and inflated construction 
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costs. After several years of intense controversy in the 
city and county, the project ended in complete disaster. 
The failure of the Memphis railroad plan marked the end 
of effective local railroad promotion in Kansas City. 
Microfilm $5.15; Xerox $18.40. 402 pages. 


IRRIGATION PIONEERS: A HISTORY OF 
THE TRI-COUNTY PROJECT TO 1935 


(L. C. Card No. Mic 58-3767) 


Gene Edward Hamaker, Ph.D. 
The University of Nebraska, 1958 


Adviser: James L, Sellers 


This is the story of how the people in one part of Ne- 
braska came to terms with a demanding land and climate. 
It spans three generations, beginning with the first pio- 
neers to settle in central Nebraska and ending amid the 
exigencies of the Great Depression. In a region ofthe Great 
Plains that fitted neither the legend of the Desert nor the 
Garden, but was a little of both, the idea of irrigating the 
land appeared early and was never forgotten. 

The pioneers who first broke the rich, black sod thought 
little of irrigation. Their enemies were the scourge of 
grasshoppers and the lack of transportation--of railroads. 
In the first years rainfall was plentiful and people dreamed 
of raising an agricultural empire embellished with pros- 
perous cities. Out of the dream came a propoSal in 1887 
to build a canal to produce hydro-electric power. The pro- 
posal came to have new meaning when annual rainfall de- 
clined and crops withered. In 1894 it was suggested the 
canal be built to supply water for irrigation. Water for ir- 
rigation and for power were to be continuing themes in 
this development. 

Not until 1913 did the need for irrigation become so 
strong that it resulted in determined action. Thena Tri- 
County Association was formed, a federal survey obtained 
through the assistance of William Jennings Bryan, and in 
1916 a bill was introduced in Congress to provide for the 
construction of the project. Prosperity induced by World 
War I anda cycle of ample rainfall killed the project. C. 
W. McConaughy and George P. Kingsley, the two men most 
responsible for this promotion, had conceived an unique 
idea for watering the soil. They did not propose to use 
regular irrigation methods but to soak the sub-soil with 
the flood waters of the Platte River in the spring and fall. 
They would store the water in the soil instead of reser- 
voirs. This idea they called supplemental water. Depres- 
Sion and drought gave them a chance to revive their scheme 
in the 1920’s. 

Another and more complete federal survey was made in 
1923 and 1924, and the agricultural study established the 
feasibility of supplemental water. The engineering report 
however provided for a regular irrigation project with two 
reservoirs and two power plants. Power was valuable in- 
trinsically and for the assistance its revenues would pro- 
vide for retiring construction costs. It also made the proj- 
ect new friends and new enemies. 

Tri-County, assisted by Senator George W. Norris, 
failed to get a bill through Congress in 1925 and two years 
later was beaten in efforts to secure favorable legislation 





in Nebraska. They rallied to join with navigation, flood 
control, and other irrigation interests, in a campaign to 
secure a federal program of comprehensive river control 
after the disastrous Mississippi flood of 1927, but this, 
too, failed. Defeat, drought and the onset of the Great De- 
pression increased the demand for water and created jeal- 
ousy and division among Nebraskans seeking irrigation. 

The depression also brought the great federal public 
works programs and the realization of the dreams of these 
men. Tri-County was the keystone among the successful 
projects that have made Nebraska a major irrigation state 
and the only public power state in the nation. Their victory 
was not without a bitter struggle in Washington and Ne- 
braska and their ultimate triumph in 1935 owes much to 
Senator Norris’ staunch support. 

Not many of the men who launched the dream lived to 
See it become a reality. Those who lived and those who 


died left a splendid example of courage and tenacity and 


a bountiful heritage to those who carry on today. Here is 
recorded one of the rich experiences of humanity. 
Microfilm $12.35; Xerox $41.80. 977 pages. 
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JEFFERSON’S MILITARY POLICY WITH 
SPECIAL REFERENCE TO THE FRONTIER, 
1805-1809 


(L. C. Card No. Mic 58-5524) 


Mary P. Adams, Ph.D. 
University of Virginia, 1958 


Throughout his administration President Thomas Jef- 
ferson labored unceasingly to place the United States in an 
adequate state of military preparedness. The files of the 
War and Navy Departments reveal that he carefully de- 
veloped a sound and constructive defense program. In deal- 
ing with serious questions of international import which 
faced his country, he formulated and consistently followed 
a dual policy: he attempted to solve problems with foreign 
countries through diplomatic means and simultaneously 
made adequate military preparations in the event that war 
should result. 

In sharp contrast to the energetic steps which Jefferson 
took to counteract external perils, his program for sup- 
pressing the Burr Conspiracy of 1806-7 was characterized 
by hesitation and delay. Though he was fully aware that the 
conspirators might succeed in their plans, he postponed 
issuing some of the orders for Aaron Burr’s apprehen- 
sion so long that it is very doubtful that these direc- 
tives could have reached their destinations in time to be of 
any value. 

General James Wilkinson, who was Burr’s co-conspira- 
tor but betrayed him, rendered valuable service to the 
Government by carrying into effect many of its defensive 
measures and performing secret service work. Secretary 
of War Henry Dearborn was the General’s friend and 
granted him numerous favors, even in financial matters. 
Dearborn permitted Wilkinson to make large expenditures 
which were prohibited by law and secured the Administration’s 
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approval for extra allowances and rations which the Gen- 
eral had received. 

When on June 22, 1807, the Chesapeake affair occurred, 
Jefferson immediately began extensive war preparations, 
especially near the Canadian boundary and along the entire 
Atlantic Coast, in order to safeguard his nation. In taking 
these defensive measures, he had two primary purposes: 
first, to answer with armed might the unjustifiable wrongs 
committed by Great Britain upon American ships and sea- 
men, and second, to repel a foreign invasion. Without de- 
lay he launched a program for constructing strong fortifi- 
cations at strategic locations and distributed adequate sup- 
plies of arms, cannon, and ammunition to military posts. 
Primary consideration was given to the defense of the na- 
tion’s harbors along the Eastern seaboard as wellasthe im- 
portant port of New Orleans. 

The Embargo Act of December 22, 1807, was intended 
as a temporary measure which would give the American 
people sufficient time to gain greater military strength. 
Jefferson’s policy of economic coercion was coupled with 
ample military preparations, so that if necessity arose, 
armed action would be used against Britain or France in 
defense of American rights. 

As a part of his defense program, Jefferson requested 
the governors of all states to organize their quota of 100,000 
militia. The militiamen were equipped with arms and were 
held in readiness for actual service on short notice. In 
1808 eight regiments were added to the regular army, and 
103 gunboats were built. As fortifications and batteries 
were completed, they were well stocked with cannon, am- 
munition, and military stores. 

If Congress resorted to a declaration of war against 
Britain, or if the United States were suddenly attacked by 
that nation, the President planned an invasion and conquest 
of Canada in order to force England to redress her grave 
injustices toward the United States. Therefore, Jefferson 
dispatched secret service agents into Canada for the pur- 
pose of gathering minute details on British armed forces 
there. These trusted men sent back secret reports on the 
military strength of the British province. 

Thus the War Department files show that Jefferson made 
important military preparations so as to be ready to defend 
his country and secure respect for American rights. 

Microfilm $4.25; Xerox $14.40. 331 pages. 





GREAT BRITAIN AND THE KEMALIST 
MOVEMENT FOR TURKISH INDEPENDENCE, 
1919-1923 
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Laura Madge Adkisson, Ph.D. 
The University of Texas, 1958 


Supervisor: Oliver H, Radkey 


This study is an attempt to explain how the Turkish Re- 
public arose out of the ruins of the Ottoman Empire follow- 
ing the latter’s total collapse at the end of the Great War. 
Stress is on the Turkish angle. The discussion concerns 
Mustapha Kemal [Atatiirk], who organized and led a nation- 
alist resistance movement against the Allied attempt, un- 
der British leadership, to partition Asia Minor, the Turkish 
homeland. 





The major forces at work during the struggle for Turk- 
ish independence were rival Allied imperialisms and 
Turkish nationalism. The revolutionary years from 1919 
to 1923 were also marked by civil war between the Nation- 
alists and the adherents of the old regime, supported by 
the British. Out of the conflict gradually emerged a new 
Turkey, a modern nation-state in the full meaning of the 
term. This new Turkey was to Set the pace for other Near 
Eastern peoples by carrying the national process further 
and attaining a greater degree of stability than other coun- 
tries which have attempted to follow in its footsteps. 

The foreign enemies of Turkey furnished effective 
Stimuli for arousing Turkish nationalism, the driving force 
in the revolution. The British-backed Greek invasion of 
Smyrna, the British military occupation of Constantinople, 
the deportations to Malta, the dissolution of parliament, 
and finally the Sevres Treaty--all incited the Turkish peo- 
ple to action in defense of their homeland and the right to 
exist as a nation. | 

The Nationalists were forced to direct their first ef- 
forts, however, toward the suppression of the domestic 
foes of Turkish nationalism before the foreign enemy could 
be defeated and driven from Turkish soil. Had the reac- 
tionary forces of the country succeeded in establishing 
their ascendancy in 1920, the nationalist cause would have 
been doomed and most probably the nation as well. 

The intense rivalry among the Allied Powers for the 
spoils of the Ottoman Empire accounts, in large measure, 
for the success of the Turkish Nationalists. Conflicting 
imperialist aims weakened the Allied diplomatic front. 
The opposition of the Entente to the Nationalists was never 
unanimous at any given time, which explains, in part, why 
Mustapha Kemal was able to defy Great Britain. The Brit- 
ish home front also contributed to the success of Turkish 
nationalism. Troubled by growing domestic preoccupa- 
tions and tired of war, the British people would not support 
what they considered to be an imperialist enterprise. 

The Lausanne Treaty in 1923 marked the triumph of 
Turkish nationalism over Allied imperialism. Turkey 
alone of the powers defeated in 1918 had successfully op- 
posed a dictated peace and, within a few years, had negoti- 
ated as an equal with the Allies for a new treaty. 

After the Mudros Armistice of October, 1918, which 
preceded the original Treaty of Sevres, Great Britain and 
the other Allies could have made peace immediately upon 
terms which, while putting an end to Ottoman control in 
the Arab and Balkan lands, would have left the Turkish 
homeland intact. The results for the Allies would have 
been the same, and five years of bitterness, misunder- 
standing, and sacrifice of Greek and Turkish lives could 
have been avoided. 

Microfilm $7.35; Xerox $25.60. 579 pages. 
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CASIMIR PERIER (1777-1832) AND 
WILLIAM TERNAUX (1763-1833): 
TWO FRENCH CAPITALISTS 


(L. C. Card No. Mic 58-3388) 


Richard John Barker, Ph.D. 
Duke University, 1958 
Supervisor: Harold T. Parker 

This dissertation traces the business careers of Casi- 
mir Périer (1777-1832) and William Ternaux (1763-1833) 
during the First Empire and Restoration in France. Their 
careers epitomize the transition in France during the late 
eighteenth and early nineteenth centuries from a commer- 
cial, handicraft society to an industrial, capitalist one. 

The Périer family, of which Casimir Perier was the 
most famous member before his death in 1832, rose to 
wealth and prominence before the Revolution by engaging 
in commerce, banking, and cotton manufacturing at Gre- 
noble. During the Revolution, Claude Périer (1742-1801) 
moved to Paris and expanded the family’s interests by par- 
ticipating in the founding of the Bank of France in Paris 
and in the reorganization of the Anzin coal mining company, 
Department of Nord. Under the First Empire, Casimir 
Périer and his brother, Scipion Perier (1776-1821), took 
over these interests and added a bank in Paris, “Périer 
Brothers and Flory.” In the early Périers, we thus have 
the familiar, eighteenth-century figure of a merchant be- 
coming manufacturer and financier. In Ternaux, we are 
confronted with the new type of nineteenth-century business- 
man, the manufacturer who turns merchant. He began his 
business career in Sedan in 1781, and by 1794 he was 
France’s leading wool manufacturer. He organized a com- 
pletely integrated business empire. He had his own sheep 
herds, wool-washing plants, spinning and weaving facto- 
ries, dyeworks, machine shops, testing laboratories, whole- 
sale houses, retail shops, and private bank. 

In their enterprises the Periers and especially Ternaux 
experimented with new machines and business procedures 
to the degree that they may be called business leaders. 
They were also part of a relatively small group of business 
entrepreneurs who, in cooperation with scientists and gov- 
ernment officials, sponsored a program for the expansion 
and perfection of industry in France during the Revolution 
and Empire. Ternaux attempted to further this program 
and to protect his own business interests as a member and 
vice-president of the Conseil Général des Fabriques et 
Manufactures, an official advisory council of important 
businessmen organized by Napoleon in 1810. Participation 
in this program gave business leaders such as Ternaux and 
Périers a new sense of their own importance and executive 
abilities. They came as close as businessmen in France 
had ever been to the formulation of national economic poli- 
cies. 

During the Restoration, Casimir Peérier and William 
Ternaux were operating under a government that was re- 
luctant to assist the growth and perfection of industry. 
They continued their private enterprises, and financed 
many of the large-scale business ventures of the period. 
They also took action to continue the program for the ex- 
pansion and perfection of French industry begun under the 

-Revolution and Empire. In addition, as deputies in the leg- 
islative assemblies of the Restoration, they concerned 
themselves with business matters or with matters that af- 


Supervisor: 





fected business. Périer concerned himself mainly with 
financial legislation that affected his business as banker, 
while Ternaux campaigned for revision of the tariff on 
wool that threatened to ruin his enterprises. While not 
plotting the overthrow of the Restoration government, they 
wanted a greater share in directing its economic and so- 
cial policy. Microfilm $4.85; Xerox $16.20. 379 pages. 


THE NON-INTERVENTION COMMITTEE AND 
THE SPANISH CIVIL WAR, 1936-1939 


(L. C. Card No. Mic 58-3390) 


John Bowyer Bell, Ph.D. 
Duke University, 1958 


E. M. Carroll 


The purpose of the dissertation is to examine chrono- 
logically the background and development of the Non-Inter- 
vention Committee and its relation to the Spanish Civil 
War and the European powers during the years 1936 to 
1939. In order to give a clearer picture of the diplomacy 
of Europe during the years immediately prior to World 
War II, particular emphasis is given to the manuevers of 
the great powers, both within the Committee and in off- 
stage independent negotiations. The dissertation examines 
the background of the Spanish crisis, the creation of the 
Committee, and then examines in detail the three main 
problems of the Committee, accusations of violations of 
non-intervention, the struggle for a control plan to limit 
intervention, and the efforts to withdraw foreign volun- 
teers. The conclusions reached were various and in most 
cases closely related to the text of the dissertation; but in 
general the Committee was all things to all men and in 
reality had little if anything to do with a European policy 
of non-intervention. It was used, instead, as a counter in 
the diplomatic struggles between the major powers and 
more often than not the decisions, conversations, and pro- 
posals of the Committee had little relation to the events in 
Spain. It was a convenient and at times indispensable fa- 
cade behind which the major powers manuevered for posi- 
tion and power. 

Microfilm $4.90; Xerox $16.40. 381 pages. 


FEDERALISM AND ANTI-FEDERALISM IN 
VIRGINIA - 1787, A STUDY OF POLITICAL 
AND ECONOMIC MOTIVATIONS 


(L. C. Card No. Mic 58-5526) 


Harold Eugene Cox, Ph.D. 
University of Virginia, 1958 


Division of sentiment on the Constitution of Virginia 
was, according to Beard and others, based on class dis- 
tinction. Other factors, however, appear to have been 
equally important. This dissertation deals with these fac- 
tors and events prior to ratification. 

Voting qualifications in Virginia were liberal enough to 
permit the enfranchisement of nearly all farmers and 
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self-employed persons. Lack of interest in elections and 
inacessibility of polling places appears to have reduced 
the electorate. Because of viva voce voting, unlimited en- 
franchisement would have strengthened rather than weak- 
ened the propertied classes. Under-representation was 
not a factor since many strongly federalist counties were 
under-represented especially in the Valley of Virginia. 
Probably neither equal representation nor extended fran- 
chise would have changed the outcome. 

Slave holders did not favor Federalism because the pro- 
vision continuing the slave trade cancelled out the chief ad- 
vantage of protection from a central military against in- 
surrection by increasing the probability. Continuation of 
the trade would also eliminate the possibility of Virginia 
selling her surplus slaves in the Deep South. Continued 
importation was also counter to the current Virginia senti- 
ment towards colonization. This conflict of interests elim- 
inated slavery as a factor in favor of either side. 

Dissenters tended to oppose the Constitution because of 
its lack of a guarantee of religious freedom, except in the 
Valley where Lutherans and other sects had close inter- 
State ties with Pennsylvania. The Anglicans while strongly 
Federalist were too weak and divided to be an effective 
force. 3 

In Kentucky Anti- Federalism was found among those 
who feared the closing of the Mississippi and those specu- 
lators who felt that their treasonous activities with Spain 
would be limited in a stronger union. Some leaders in 
older areas, conversely, favored the Constitution because 
they felt closing the Mississippi would slow the movement 
of labor to the frontier. 

Poor farm conditions and declining prices, especially 
in the Tidewater, made planters Federalist in hopes of 
getting commercial treaties and new markets. The Pied- 
mont farmer, largely self-sufficient, had no such motiva- 
tions. Their problems could be solved through paper 
money, impossible to obtain from a strong central gov- 
ernment. 

The few Federalists in Kentucky seem to have been 
dominated by fear of the Indian, and the interest in keeping 
trade routes to the East free from attack. Those sections 
tied economically to other states were strongly Federalist 
because of their desire to eliminate interstate trade bar- 
riers. 

Interstate trade barriers would be the basis on which 
interested speculators including Washington would build 
the series of conferences culminating in the Philadelphia 
conference. 


Fear of debtors and opposition to paper money seem to 


have been important factors, in Federalist sentiment. While 


Virginia had no revolts like Shay’s Rebellion, it hadsmaller 
uprisings which were sufficient to alarm the propertied 
classes. Many Tidewater planters seem to have opposed 
the Constitution because they desired to evade the payment 
of their British debts in the new Federal courts. Those 
holding lands in the Fairfax grants also feared court liti- 
gations concerning their titles. Others favored payment to 
ease the Indian problem by getting the British out of the 
Northwest and to improve commerce. 

There is conclusive statistical proof that there was no 
division along occupational lines nor support from the mili- 
tary for the Constitution. 

- Sectional interests in a vast complex were far stronger 
than class interests. 
Microfilm $2.80; Xerox $9.80. 216 pages. 





THE POLITICAL CAREER OF 
MORRIS SHEPPARD, 1875-1941 
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Escal Franklin Duke, Ph.D. 
The University of Texas, 1958 


Supervisor: H,. Bailey Carroll 


John Morris Sheppard was born on May 28, 1875, at 
Wheatville, Texas. He was graduated from The University 
of Texas in 1895 with a Bachelor of Arts degree and from 
the Law School in 1897. In 1898 he received the Master of 
Laws degree from Yale University. Sheppard began the 
practice of law in Pittsburg, Texas, in 1898, moving to 
Texarkana the following year. In October, 1902, he was 
elected to congress to fill the vacancy caused by the death 
of his father. He served in the house of representatives 
until 1913, when he was elected by the Texas Legislature 
to fill the unexpired term of Joseph Weldon Bailey, who 
had resigned. On the same day he was elected for the full 
term in the senate. In 1909 Sheppard married Lucile 
Sanderson of Texarkana. Three daughters, Janet, Susan, 
and Lucile, were born to them. 

Sheppard was well known for his affiliation with vari- 
ous fraternal organizations. In 1896, while a student at 
The University of Texas, he joined the Woodmen of the 
World and in 1899 was chosen national treasurer of the 
W.O.W. Life Insurance Association, a position which he 
held until his death. He was also a member of the Elks, 
Knights of Pythias, Red Men, Odd Fellows, and Masons, 
including the Blue Lodge, Scottish Rite, Knights Templar, 
and the Shrine. 

An outstanding characteristic of Sheppard was his loy- 
alty to the Democratic Party. He supported it on every 
issue except prohibition. He was a staunch Wilsonite and 
actively championed the League of Nations even after it 
had been rejected by the United States Senate. In 1928 he 
campaigned for Alfred E. Smith, the Democratic nominee 
for the presidency, and was loyal to Franklin D. Roosevelt 
in 1932, 1936, and 1940 despite the fact that both candi- 
dates opposed prohibition. 

During the ten years Sheppard served in the house of 
representatives he was widely known for his oratorical 
ability and his sharp criticism of the Republican Party and 
Theodore Roosevelt. Among the important measures in- 
troduced by Congressman Sheppard which suggest the gen- 
eral character of his political views were a bill for fed- 
eral insurance of bank deposits, a bill providing for a fed- 
eral income tax, a bill increasing the penalties for viola- 
tion of the antitrust law, a bill to give the Interstate Com- 
merce Commission power to fix railway rates on its own 
initiative, the first bill to establish air-mail service, and 
a bill prohibiting the issuance of federal liquor licenses 
in local option communities. 

Sheppard was elected to the senate as a progressive, 
where he advocated and supported such progressive meas- 
ures as prohibition, woman’s suffrage, child labor laws, 
infant welfare and maternity benefit legislation, and laws 
designed to improve the distressed conditions of the Amer- 
ican farmer. | 

Sheppard is perhaps best remembered for his efforts 
in behalf of prohibition. As the author of the eighteenth 
amendment he was hailed as the father of national pro- 
hibition. Even the repeal of the amendment in 1933 did not 
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cause him to relax his fight against the liquor traffic. Each 
year following repeal he delivered an address to the senate 
on January 16, the anniversary of the adoption of the eight- 
eenth amendment, in which he praised the virtues of pro- 
hibition and condemned its repeal. 

Morris Sheppard was sensitive to the needs of the farm- 
ers. He was a charter member of the “farm bloc” and the 
“progressive bloc.” He was the first to bring national at- 
‘tention to crop insurance. In January, 1922, he introduced 
a bill proposing that a study be made to determine the prac- 
ticability of a bureau of crop insurance to be operated by 
the federal government. 

Although Sheppard was opposed to the position taken by 
the New Deal Administration on the prohibition question, 
he supported its economic policies. Following the Supreme 
Court’s invalidation of the basic New Deal laws, he became 
a critic not only of the decisions but of the Court as well. 
Believing that the Court by its decision had “exhibited judg- 
ment without knowledge of living,” Sheppard supported 
President Roosevelt’s plan for reorganizing the federal 
judiciary in its entirety. 

In 1938 Sheppard was chairman of the Special Commit- 
tee to Investigate Senatorial Expenditures which conducted 
an investigation into alleged violations of the Corrupt Prac- 
tices Act by senatorial candidates and officials of the Works 
Progress Administration. The thorough and impartial man- 
ner in which the investigation was conducted received praise 
throughout the country. 

Sheppard was a member of the Senate Military Affairs 
Committee from 1913 until his death in 1941, the last eight 
years as chairman. As one of the few leaders remaining 
of the previous “war congress,” his experience fitted him 
for service in the defense emergency of the late thirties. 

In 1940 he led the fight on the senate floor for the contro- 
versial Burke-Wadsworth bill, the Selective Service Act of 
1940. The long hours which Sheppard spent in guiding this 
measure through the senate were exceedingly strenuous. 
His friends were agreed that it was this battle probably 
more than any other activity that brought about his sudden 
death from a cerebral hemorrhage on April 9, 1941. 
Microfilm $6.90; Xerox $24.20. 542 pages. 
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In the period between 1865 and 1896 the foundation of 
the modern American labor movement was established. 
By the end of the Civil War two opposing labor ideologies 
or traditions had emerged. On the one hand, there existed 
a labor reform tradition that descended from the Jackson- 
ian equal rights philosophy and the humanitarian reform 
movements of the 1830’s and 1840’s. The adherents of this 
ideology, refusing to accept the permanence of industrial 
society or an impersonal wage system, sought to reform 
their environment through the restoration of a system based 





on the continued dominance of the small individual pro- 
ducer. Eschewing such objectives as higher wages and 
Shorter hours, as well as weapons like the strike, they 
emphasized instead co-operation, education, political ac- 
tion, and agrarian alliances in the hope of achieving their 
program. 

At the same time that the labor reform tradition was 
developing, however, local and national trade unions began 
to make their appearance. Based on a completely differ- 
ent philosophy, the trade unions, rejecting broad reform 
goals, stressed instead higher wages, shorter hours, and 
job-control. Insisting upon the permanence of industrial 
society, union leaders accepted the prime importance of 
economic power, and they sought to develop and use their 
organizations as a countervailing force against capital in 
the hope of giving to the workers a larger share of the 
total production. A relative scarcity of labor, a rapidly 
expanding economy, and an acquisitive Zeitgeist, provided 
the unions with a favorable environment in which to operate. 

In 1865, nevertheless, American workingmen were as 
yet undecided abcut their future course of action. Yet all 
recognized that some form of national organization was 
necessary to strengthen labor’s hand, and in 1866 the Na- 
tional Labor Union was established. Basically a reform 
movement aimed at preventing monopoly, preserving equal. 
ity of opportunity, and strengthening democracy, the Na- 
tional Labor Union was an outgrowth of the ante-bellum re- 
form movements. Therefore, when it embarked on a pro- 
gram of political action in order to secure its reform ob- 
jectives, the trade unions withdrew their support and by 
1872 the National Labor Union was defunct. 

During the ensuing depression of 1873-1878 most labor 
organizations either disappeared or else were greatly 
weakened. With an economic upswing in 1878, however, 
the labor movement began to revive. The Knights of Labor, 
founded in 1869, commenced in the early 1880’s a spec- 
tacular growth that saw its membership reach a record 
peak of over 700,000 in 1886. Carrying on the labor re- 
form tradition of ante-bellum America and the National 
Labor Union, the leaders of the Knights sought to organize 
the entire producing class into a Single irresistible coali- 
tion that would work toward the abolition of the wage sys- 
tem and the establishment of a new society. Minimizing 
the utility of organization along trade lines, the Knights 
emphasized instead the grouping of all workers, regard- 
less of craft, into a single body organized along geographic 
lines that would work toward the reform of society. 

At the same time the trade union movement was also 
reviving. Gambling on the hope that the rise of a national 
market made organization along trade and industrial lines 
more effective, union leaders chose to concentrate upon 
the task of organizing the workers along trade lines into 
unions designed for collective bargaining rather than so- 
cial reform. 

The stage was thus set for a great internecine struggle, 
for the Knights of Labor and the trade unions were com- 
pletely opposed to each other in regard to ideology, struc- 
ture, and methods. The founding of the American Federa- 
tion of Labor by the trade unions in 1886 in opposition to 
the reform unionism of the Knights marked the final clash 
of the two opposing labor ideologies. The eventual triumph 
of the trade unions after 1886 meant that hereafter the 
American labor movement would concentrate primarily on 
achieving a higher standard of living for its members 
through a process of collective bargaining. Later attempts 
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by socialists in the 1890’s to impose a collectivist platform 
upon the labor movement also met the same fate as the la- 
bor reform tradition. In the twentieth century the trade 
unions simply proceeded to elaborate on a foundation laid 
during the last part of the nineteenth century. 

This study is based largely on hitherto neglected 
sources, such as the Terence Vincent Powderly manuscript 
collection at the. Catholic University of America and the 
Samuel Gompers papers at the A.F. of L. - C.1.O. Building, 
both in Washington, D.C. Finally, the proceedings and 
journals of numerous labor organizations have also been 
consulted, many of which have been used for the first time. 

Microfilm $5.15; ‘Xerox $18.40. 404 pages. 


CONFEDERATE STRATEGY 
FROM SHILOH TO VICKSBURG 


(L. C. Card No. Mic 58-5536) 


Archer Jones, Ph.D. 
University of Virginia, 1958 


Confederate strategic policy, one of territorial defense, 
was implemented in the West by President Jefferson Davis 
through dividing the area geographically into military de- 
partments. The President made an almost complete dele- 
gation of authority to the commanders of these departments, 
rarely interfering and accomplishing most of his strategic 
movements by redefining the boundaries of the departments. 

While President Davis kept the direction of the War De- 
partment and the war effort in his own hands, he relied 
heavily for advice on his secretaries of war. One of the 
more significant of these was George Wythe Randolph. 
Randolph, a Virginia lawyer and military scholar, became 
secretary of war in March, 1862 and immediately made 
his influence felt in securing the adoption of conscription, 
particularly that part of the act which retained the one year 
volunteers in the service. This kept the Confederate armies 
at full strength during the spring campaigns and augmented 
them throughout 1862. 

Delegation of command in the West was complete, the 
successive commanders enjoying full discretion as to dis- 
positions and strategy. In the early summer of 1862 the 
menace to East Tennessee produced War Department re- 
quests but not orders for aid from Beauregard and then 
Bragg. In July Bragg undertook to transfer half of hisarmy 
from Mississippi into the adjacent East Tennessee depart- 
ment for a campaign into Kentucky. This left two com- 
manders in Mississippi, Van Dorn defending the River and 
Price in northern Mississippi. The unco-ordinated efforts 
of these two to take the offensive in support of Bragg 
brought War Department intervention. Davis and Randolph, 
after first consolidating the forces of Van Dorn and Price 
for an offensive and providing a new commander, Pember- 
ton, for the defense of the Mississippi, resolved on a su- 
preme commander for the whole area, a return to the sys- 
tem of the preceding winter. They selected J. E. Johnston, 
recently returned to duty, for the task. Before Johnston’s 
appointment, Randolph, wishing discretion rather than an 
opportunity to advise, resigned and was replaced by the. 
capable Virginian, J. A. Seddon. . 

On November 24, 1862 Johnston was appointed to com- 
mand the area west of the Appalachian Mountains, exclud- 





ing, in spite of his and Randolph’s desires, the Trans- 
Mississippi area. Johnston developed a defensive strategy 
for his department, arranging for rapid movement of re- 
inforcements from Mississippi and East Tennessee to 
Bragg’s army in Middle Tennessee. With Bragg’s army he 
concentrated most of the cavalry in the department so that 
it could both aid Bragg and be able to strike at the flank 
and rear of any advance against Vicksburg or East Ten- 
nessee. Johnston also organized supplies and planned for 
Bragg’s retreat. His attention was concentrated on Middle 
Tennessee as he regarded the area as strategically the 
most important to the Confederacy. 

Johnston succeeded in impressing on Davis and Seddon 
the importance of and the danger to Middle Tennessee and 
they twice sought reinforcements for it from Lee’s army. 
Lee declined as he felt that Virginia would be the enemy’s 
main objective in 1863, pointing out that interdepartmental 
troop movements would never be successful and that at any 
rate the summer climate would soon end campaigning at 
Vicksburg and elsewhere in the South, releasing many re- 
inforcements for both Bragg and himself. In May, 1863 
when Grant’s army surrounded Vicksburg, Johnston him- 
self was ordered to take command in Mississippi, infor- 
mally ending his western command. Seddon made a final 
effort to gain reinforcements from Virginia, but Lee’s 
repetition of his arguments, his suggestion of an offensive 
by his army and the fact that Johnston had alienated Seddon 
caused the Secretary to abandon his plan. 

Microfilm $4.10; Xerox $13.80. 320 pages. 


THE CLIMAX OF AMERICAN 
ANGLO-SAXONISM 1898-1905 


(L. C. Card No. Mic 58-5763) 
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Northwestern University, 1958 


Anglo-Saxonism became a major influence in America 
in the period of 1898-1905 as a result of the convergence 
of a series of events and movements at home and abroad 
which reenforced America’s faith in its national mission 
and destiny, and encouraged the development of Anglo- 
Saxon prejudice. This thesis explores the roots of Anglo- 
Saxonism, examines the climate of opinion of the 1890’s 
which provided a favorable environment for the develop- 
ment of the concept, and indicates the ways in which the 
contemporary economic, social, and political forces in the 
United States encouraged its growth. 

The main body of the dissertation is devoted to a dis- 
cussion of the theories of race advanced by American sci- 
entists; to the effect of these race theories on the social 
scientists, popular writers, and novelists of the day; to the 
influence of Anglo-Saxonism on the Spanish-American War 
and on imperialism; to the Anglo-Saxon aspects of the 
anti-Catholic movement; to the opposition to oriental im- 
migration and to the fear of the yellow peril in America 
and in Asia; and to Anglo-Saxon prejudice against such 
minority groups as the Negro, the Jew, and the new immi- 
grant. The brighter aspects of Anglo-Saxonism--its hu- 
manitarian ideals and its faith in democratic institutions 
--are also discussed. 

Throughout the thesis an attempt has been made to show 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1356 


HISTORY 





the way in which problems developing out of social, eco- 
nomic, or political pressures gave rise to expressions of 
traditional Anglo-Saxon prejudice, or to a re-affirmation 
of the belief in America’s national duty and destiny, and to 
indicate the effect that contemporary scientific theories of 
race had on the various aspects of Anglo-Saxonism. 
Microfilm $4.45; Xerox $15.00. 348 pages. 
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The purpose of this study is to investigate for the first 
time the part played by Uruguay in the mediation efforts 
which took place before, during and after the war in the 
Chaco between Bolivia and Paraguay, and to arrive at an 
appreciation of the importance of its rdle compared to that 
of other nations. 

Bolivia and Paraguay made their first diplomatic move 
to solve this dispute in 1879 by signing the Decoud-Quijarro 
Treaty, followed in 1887 by the Tamayo-Aceval Treaty. . 
The third conference, sponsored by Uruguay in 1894, 
achieved the Ichazo-Benitez Treaty. All failed of ratifica- 
tion. Argentina then mediated the question in 1907. A sta- 
tus quo was approved which continued in force until 1928. 

By 1923 the military outposts were moving dangerously 
close to each other. Uruguay, therefore, suggested the 
formation of a Permanent Arbitration Board. This plan 
was not accepted, and Argentina again offered mediation 
in 1927, which resulted in another failure. 

On December 5, 1928, Paraguayan troops sacked and 
burned the Bolivian fort, Vanguardia. In retaliation, Bo- 
livia took the Paraguayan fort Boqueron. By chance, both 
the League of Nations and the American Conference of Con- 
ciliation and Arbitration met in December, 1928. The 
League gave its full support to the American Conference 
of Conciliation and Arbitration, and this body named a 
Committee of Neutrals, of which Uruguay was a member, 
to work out a satisfactory settlement. This was achieved 
by July 23, 1930. 

The Committee of Neutrals then offered to co-operate 
in the solution of the boundary question. Bolivia insisted 
that a non-aggression pact be signed first. Hostilities 
finally broke out on June 15, 1932. The active mediation 
of the Committee of Neutrals terminated when its proposal 
of December, 1932, was rejected by both belligerents. 

When Paraguay declared war on Bolivia on May 10, 
1933, the League of Nations (October 1, 1933) then assumed 
the role of principal mediator. The Seventh Conference of 
the Pan American Union, held in Montevideo in December, 
1933, gave full support to the League. Soon thereafter, an 
arms embargo was imposed on both belligerents. When 
Paraguay refused to accept the League’s peace proposal, 
the arms embargo was lifted on Bolivia and resulted in 
Paraguay’s withdrawal from the League on February 23, 
1935. Uruguay opposed this unequal treatment and insisted 
the question be resubmitted to the American nations. The 





League did so, and the ABCP powers, joined by the United 
States and Uruguay, achieved an armistice on June 12, 1935. 

The Peace Conference began on July 1. On October 25, 
1935, the war was declared officially ended, but the treaty 
on boundaries was not signed until July 15, 1938. The 
Boundary Arbitration Board, consisting of the presidents 
of the six mediating countries, or their representatives, 
made its award on October 10, 1938. By the end of that 
year, the surveying commission, sent out to mark the 
boundary, reported that their work had terminated satis- 
factorily to both ex-belligerents. The Peace Conference 
ended its work on January 23, 1939. 

The evidence clearly establishes Uruguay as an active 
mediating force in the Chaco dispute on various occasions. 
This small, but perhaps most trusted, nation was in a bet- 
ter position to play an ameliorating role than any other 
country in the Western Hemisphere. Uruguay was a potent 
influence in keeping the community of nations alerted to 
the dangers of the Chaco situation. She proved consistent 
and dependable in attitude and policy relative to the avoid- 
ance of war and the restoration of peace. Consequently, 
Uruguay made contributions to the formulation of construc- 
tive proposals and the resolution of the problem dispro- 
portionate with her role in the mediation. 

Microfilm $3.80; Xerox $12.80. 295 pages. 
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A major power cannot conduct a proper foreign policy 
without sufficient military force to support its national 
interests in any part of the world. American Far Eastern 
policy in the 1930’s illustrates the fallacy of diplomacy 
without power. This work analyzes and discusses the ef- 
forts of the Executive department from 1930-39 to ready 
the American Navy for the Pacific contingency which 
erupted in 1941. The close relationship between the for- 
mation of foreign policy and naval construction is stressed. 
Evidence affirms that the Far Eastern policy of the United 
States from 1932-41 was dictated by the amount of naval 
strength available for Pacific duty. 

Career men in the State Department realized Japan’s 
imperialistic ambitions as early as 1932. An examination 
of State Department documents and the manuscripts of 
President Franklin D. Roosevelt at Hyde Park, New York, 
affirm the fact that Far Eastern personnel in the govern- 
ment believed that conflict with Japan was inevitable un- 
less the United States built a deterrent force. The power 
element was lacking in American Far Eastern diplomacy 
in the 1930’s due to the foolish depletion of America’s 
naval strength in the 1920’s. The increasing relative naval 
power of Japan was ignored by successive Republican ad- 
ministrations. Comparative naval strength was of little 
consequence until the Manchurian Crisis (1931). The full 
impact of American naval concessions was then realized 
by responsible governmental officials but no attempt was 
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made to increase the size of the Fleet. The policy of naval 
neglect was terminated in 1933 when President Roosevelt 
was inaugurated. 

Naval rearmament progressed slowly due to the Ameri- 
can public’s preoccupation with isolation, neutrality, and 
peace. Every time the President approved increased naval 
expenditures he was vilified by a vociferous pacifist ele- 
ment. This study relates the personal reaction of the mem- 
bers of the Executive department to pacifist efforts to re- 
duce naval armaments. Through 1937 the administration 
played a dual role. Publicly, the government advocated 
disarmament, Private communications, however, reveal 
the fact that both Roosevelt and Secretary of State Cordell 
Hull were determined to strengthen the Navy as rapidly as 
Congress and the public would permit. 

A detailed study was made of Executive reactions to the 
collapse of naval limitations. The Roosevelt administra- 
tion made a valiant effort to maintain limitations in the 
London naval conversations (June, 1934-March, 1936). A 
recognition of Japanese naval parity meant a recognition 
of Japanese hegemony in the Far East. Every diplomatic 
effort to prevent Japan from denouncing the Washington 
and London naval pacts was doomed to failure because Ja- 
pan recognized that the United States lacked sufficient naval 
force to bargain from a position of strength. 

Diplomatic relations between Great Britain and the 
United States were extremely strained during these con- 
versations. Both Roosevelt and Hull feared the British 
would line up with Japan on naval issues. Diplomatic ex- 
changes between Washington and London (1934-36) indicate 
one American foreign policy triumph during the naval dis- 
cussions. It is a tribute to the diplomacy of Secretary Hull 
and Norman Davis, Chairman of the American delegation 
in London, that through their adept maneuvering the British 
were aligned with the United States on basic naval issues 
after 1936. 

Critics have attacked the Roosevelt administration for 
failing to devise any strategy other than expanded naval 
building to implement Far Eastern policies until 1938-39. 
The State Department was not devoid of ideas during the 
1930’s. Ideas, however, were useless because the state of 
American naval forces prohibited any bold new policies 
which might antagonize Japan. The administration was 
reticent to initiate any action that might mean conflict in 
the Pacific until the Navy was prepared to fight a success- 
ful war. Microfilm $4.30; Xerox $14.40. 333 pages. 
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This is not the first study of the Tacna-Arica dispute 
between Chile and Peru. It is, however, the first history 
of United States diplomacy connected with that disagree- 
ment written essentially--almost exclusively--from pri- 
mary sources. 

The purpose of this dissertation is to examine the func- 





tioning of United States diplomacy during the Tacna-Arica 
dispute. It makes no pretense of giving a complete history 
of the controversy. Several phases of the argument have 
been omitted because of the limitation placed upon the 
subject. For example, the attempted plebiscite is dealt 
with only in so far as it affected the eventual results of 
American diplomacy. Likewise, no attempt is made to re- 
count Bolivia’s efforts to be included in the many discus- 
Sions of the settlement. Her position was extra-legal and 
her claims were important for their nuisance value pri- 
marily. 

The Tacna-Arica dispute presents an excellent case 
history in United States diplomacy. Perhaps the most con- 
sistent policy of the Department of State during the myriad 
phases of the settlement of the dispute was that of con- 
Ciliation. Even though at times the process of attempting 
to settle the disagreement without resorting to force was 
trying, Secretary of State Frank B. Kellogg was successful. 

The dispute also offers the opportunity to observe some 
of the finer points of United States diplomacy. For in- 
stance, United States good offices for the settlement of in- 
ternational problems are offered only when the govern- 
ments concerned indicate their willingness to accept them. 
On the one occasion when this procedure was not followed 
during this altercation, the United States received a dip- 
lomatic rebuke. Also, the fiction of having the President 
of the United States act as an impartial arbitrator is pointed 
out by showing that Calvin Coolidge’s Opinion and Award of 
March 4, 1925, regarding the arbitration between Chile 
and Peru, was actually written by Secretary of State 
Charles Evans Hughes. Likewise, it is of interest to note 
that regardless of charges to the contrary, the blame for 
the failure of the plebiscite rests entirely with Chile. That 
the plebiscite failed underlines the fact that United States 
diplomacy, regardless of its good intentions, is doomed to 
ignominy in such instances if it does not have material 
power to enforce its decisions. 

The United States did not settle the Tacna-Arica dis- 
pute. Credit for that action goes primarily to President 
Carlos Ibanez of Chile and President Agusto B. Leguia of 
Peru. However, Kellogg’s conciliatory diplomacy made 
the settlement possible. 

The sources for this dissertation came largely from 
the Department of State Central Files in the National Ar- 
chives of the United States. The despatches regarding the 
Tacna-Arica dispute are found in thirty-eight bound vol- 
umes and ten archival boxes. The correspondence between 
the Plebiscitary Commission and the Department of State 
are contained in approximately twenty archival boxes. 
These do not include the records of the Plebiscitary Com- 
mission itself, which are filed separately--about seventy- 
five cubic feet--and were not used in this study. In addi- 
tion, the author consulted the following collections of pri- 
vate papers in the Manuscript Division of the Library of 
Congress: John J. Pershing Papers, Woodrow Wilson 
Papers, Charles Evans Hughes Papers, Calvin Coolidge 
Papers, Bainbridge Colby Papers, and Philander C. Knox 
Papers. Also, the Seymour McConnell Papers in the Co- 
lumbus Memorial Library in the Pan-American Union 
Building were used. And finally, former United States Am- 
bassador to Chile William Smith Culbertson made his pa- 
pers available to the author. Conversations with Culbert- 
son rounded out the primary sources. 

The secondary material came largely from the massive 
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collection in the Columbus Memorial Library and the some- 
what smaller holdings in the Library of Congress. 
Microfilm $3.50; Xerox $11.80. 269 pages. 


LORD WILLIAM HOWARD, 1563-1640 
A GREAT BORDER MAGNATE 
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University of Minnesota, 1958 


The purpose of this dissertation was to examine Lord 
William Howard’s estate management; his religious, so- 
cial, and political status in the border area. 

During the Elizabethan period Lord William engaged in 
a long struggle to secure his wife’s vast northern estates. 
This effort was successful in 1601 when the Queen per- 
mitted him to repurchase the estates. 

Lord William was notably successful as an estate man- 
ager, but his methods were conservative. His income rose, 
1612-1633, from £2,600 to €6,100: he purchased manors 
in Westmorland, Cumberland, Northumberland, and Dur- 
ham, greatly increasing his income; he leased or pur- 
chased ecclesiastical property, leased demesne, and raised 
the rents of his tenants when possible. 

His sources of revenue were principally rents of land 
including church property, sale of agricultural products, 
and coal. The household expenses reveal prudent manage- 
ment; income and expenses were kept in accord; when 
revenue decreased, outgo was correspondingly reduced. 
Luxuries were purchased only in the late 1620’s when in- 
creased income reflected years of provident management. 

Rentals of most Cumberland tenants could not be in- 
«Greased since they held their lands by border tenant right, 
a customary tenure analogous to copyhold except that some 
services owed were generally associated with villeinage. 
The Cumberland field system, ‘rigg and rane”, was char- 
acterized by one field, renewed annually by manuring, di- 
vided into long narrow cultivated strips (riggs) separated 
by grass (ranes). 

Royal favor was the key to Lord William’s practice of 
Roman Catholicism; his brother and uncle were among 
James I’s chief councillors. Religious articles for the 
household, the presence of a priest at Naworth, marriages 
for his children into Catholic families, all testify to Lord 
William’s Catholicism. 

In the Tudor period Dacres, Nevilles, and Percies domi- 
nated the borders; in the seventeenth century they were re- 
placed in power by previously subordinate gentry families 
who were Staunchly royalist, many of them Catholic, living 
in provincial isolation, associating with each other and in- 
termarrying. After 1624 members of several families-- 
Greys, Widdringtons, Howards, Cavendishes, Lowthers-- 
were ennobled, creating a new border aristocracy by 1700. 

James I’s experiments with border government largely 
failed to end lawlessness: many border felons were har- 
bored by Scottish and English gentry; terrain and weather 
made capture of criminals difficult; law-enforcement of- 
ficers quarrelled among themselves to the comfort of crimi- 
nals. Lord William held few offices because of his religion; 
his wealth, social position, and influential court connections 
made him politically powerful nevertheless. Royal com- 





missioners testified to his zeal in prosecuting criminals 
and paid him homage as an influential aristocrat. Lord 
William was a loyal subject and circumspect Catholic; the 
first two Stuarts tolerated his religion, but granted him 
few offices and no titles. 

His life illustrates a cleavage between society in the 
borders and southern England: border society was still 
feudal; tenants’ loyalty was to the great border magnates 
who ruled the country from their medieval castles or con- 
verted peel towers, and, riding with their tenants, brought 
a measure of law and order to the turbulent borders where 
the benefits of a century of Tudor rule were virtually un- 
known. These men lived in scant comfort, far from court 
fashions. In religion most were Catholic, and their tenants 
followed them. Opponents of these local powers often found 
themselves ruined by long and expensive suits in the royal 
courts. 

Lord William was, indeed, a great lord in the tradition 
of the medieval marcher lords; his zeal for justice and 
learning were distinctive, however, earning for him the 
title, “The Civilizer of the Borders.” 

Microfilm $4.10; Xerox $13.80. 320 pages. 
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The purpose of this study is to reassess the Estates 
General of 1614. This meeting has not been examined 
broadly in this century, and earlier studies were largely 
attempts to evaluate it in terms of the history of the insti- 
tution. 

This meeting of the Estates General has often been 
judged a failure, largely as a result of the tendency to con- 
trast the Estates General of France with the Parliament of 
England, but recent studies by J. R. Strayer, C. H. Taylor, 
and J. Russell Major have tended to indicate that the Es- 
tates General was a crown institution, dependent in all its 
essential functions upon the crown. 

It is from this standpoint that the present study attempts 
to reevaluate the Estates General of 1614, by a considera- 
tion of the problems of the crown which were the motive 
for its convocation, of the attempts of the crown to utilize 
the institution, and of the successes and failures of the Es- 
tates General in terms of its service to the crown. The re- 
sult is to portray the Estates General of 1614 in an en- 
tirely different light, heretofore ignored both by contempo- 
raries and by later historians. It emerges as an active in- 
strument of the queen regent’s government and an impor- 
tant tool in the defeat of her opposition. 

Queen Marie had every reason to be satisfied with the 
results of this meeting. Of the four great problems with 
which she had had tocontend during her government, three 
- the Gallican-ultramontanist controversy, the question of 
foreign policy, and the ambitions of the princes - were con- 
sidered by the estates and largely resolved in her favor. 
The unrest of the Huguenots was not a major issue in the 
Estates General, and in any case this problem could be 
settled only by a military decision. 
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The fight over the Gallican Oath confirmed the queen’s 
policy. The Gallicans were driven to the position of lay- 
men attempting to dictate to the Church, and the proof of 
this provided by the quarrel in the estates considerably 
weakened their position. France remained anti-Roman, 
but within the Church the queen’s victory was sufficiently 
decisive to assure her the continued support of the papacy. 

Marie’s foreign policy received the emphatic support 
of the estates. All three recognized her successful efforts 
to keep France at peace, and her negotiation of the Spanish 
marriages was endorsed with pleas for their conclusion by 
the first two estates and only somewhat less enthusiasti- 
cally by the third. This success was astounding consider- 
ing the Gallicanism of the third estate and the agitation of 
Conde. 

The ambitions of the princes and nobles were seriously 
buffeted. The thanks which the deputies extended to the 
queen for avoiding civil war was an endorsement of her 
treatment of the princes; the resolution of the third estate 
against those who raised troops or money without the con- 
sent of the crown seemed pointed directly against the Condé 
faction; and the estates’ approval of the Spanish marriages 
was a repudiation of Conde’s policies. Having staked so 
much upon the Estates General Condé found his position 
badly undermined by its refusal of support. 

Often harshly judged by her contemporaries, always a 
victim of the anti-Italian prejudices of the French, some- 
times scorned for her addiction to the lighter and more 
sophisticated court manners of Italy, Queen Marie nonethe- 
less defeated her opposition, successfully achieved her 
goals, and secured for France the best possible solution to 
the dilemma in foreign policy created by the death of Henry 
IV. In all these successes the Estates General of 1614 
played no small part. 


Microfilm $3.35; Xerox $11.40. 260 pages. 


A LOW-GERMAN EDITION OF THE GOSPELS 
AND BOOK OF ACTS BASED ON 
HIERONYMUS EMSER’S VERSION AND 
PUBLISHED BY THE BRETHREN OF THE 
COMMON LIFE AT ROSTOCK ABOUT 1530 


(L. C. Card No. Mic 58-7791) 


Kenneth Albert Strand, Ph.D. 
University of Michigan, 1958 


The first edition of Hieronymus Emser’s High-German 
New Testament appeared at Dresden in 1527, with other 
High-German editions following during the next two years 
in such places as Leipzig and Cologne. As far as we know, 
the first attempt to publish this Emserian version in a Low- 
German translation was that by the Brethren of the Common 
Life at Rostock. The purpose of the version, whether in 
High or Low German, seems to have been to counteract the 
widespread influence of Luther’s New Testament, which 
had already appeared in numerous editions. 

The Rostock New Testament, through Luther’s influence, 
was cut short at the end of the Book of Acts. A chain of 
correspondence which Luther initiated resulted in the 
Brethren’s undertaking being stopped by the Rostock city 
council. 

This study deals with this unusual circumstance, but it 





deals also with the wider historical context of the Breth- 
ren’s Testament. The Brethren of the Common Life at 
Rostock formed a part of a significant spiritual and intel- 
lectual movement within the Roman Catholic Church; 
namely, the Devotio Moderna. Their publication of a Low- 
German New Testament was in harmony with the Devotio 
Moderna’s favorable attitude toward making the Scriptures 
available in the vernacular; it found its place, as well, in 
the Roman Catholic tradition of Bible translation which 
had produced eighteen pre-Lutheran German printed edi- 
tions of the complete Bible; and it also fitted into the 
Rostock Brethren’s practice of issuing works in the ver- 
nacular from their own press. They published in both the 
German and Danish languages. 

The question of sources used by the Brethren of the 
Common Life at Rostock for their New Testament furnishes 
another area of investigation. Here the method employed 
is that of comparing various texts. We may conclude that 
the Brethren used not only the Emserian version itself, but 
also the Lubeck Bible (1494) and a Low-German translation 
of Luther’s New Testament. Comparisons with a number 
of other sources have also been made. 

This study breaks with the past viewpoint concerning 
which Emserian and which Low-German Lutheran editions 
the Brethren most likely used. Proof is furnished that the 
Brethren consulted the 1529 Leipzig Emserian Testament 
and the 1526 Low-German Lutheran edition published by 
Loersfels at Erfurt (or at least one like it), rather than, 
or perhaps in addition to, the 1528 Leipzig Emserian and 
1525 Low-German Lutheran New Testaments suggested 
heretofore as sources. 

Another area of investigation revolves around the ques- 
tion of whether the Rostock Testament was as unfavorable 
to Luther as he thought it would be. Undoubtedly he would 
have been surprised to learn that the Brethren were mak- 
ing considerable use of his own version. On the other hand, 
they did little or nothing to revise the Emserian readings 
of the text in places where Emser had disputed Luther’s 
rendition, and they also retained Emserian glosses which 
were hurtful from the Lutheran point of view. 

The foregoing sums up, in broad outline, the general 
scope of this study. The theme is historical rather than 
linguistic or theological. The purpose throughout has been 
to bring to light certain historical facts and circumstances 
related to the Rostock Brethren’s endeavor to produce a 
Low-German edition of Hieronymus Emser’s New Testa- 
ment. 

An Appendix of Plates provides facsimile reproductions 
of some of the source materials utilized in the study. In- 
cluded are sample pages from two copies of the very rare 
Rostock Testament itself. 

Microfilm $4.35; Xerox $14.60. 337 pages. 
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CZECHOSLOVAKIA AT THE 
PARIS PEACE CONFERENCE, 1919 


(L. C. Card No. Mic 58-5970) 


Roscoe Lee Strickland, Jr., Ph.D. 
The University of North Carolina, 1958 


Supervisor: Carl H. Pegg 

Before the First World War Czech leaders worked to 
promote federalism in the Austro-Hungarian Empire. The 
outbreak of war, however, caused them to consider the pos- 
sibility of independence for the Czech people, and they 
shifted their activities to Allied capitals. Such leaders as 
Masaryk, Kramar, and Benes, working through the Maffia 
at home and through contacts abroad, succeeded, through 
propaganda and publicity given to Czechoslovak military 
successes, in winning support for the Czechoslovak move- 
ment. 

Before the Paris Peace Conference convened, the Czech- 
oslovak National Council had secured recognition by the 
Allied and Associated Powers as the de jure government of 
Czechoslovakia. Czechoslovakia was represented at the 
Conference by forty-six delegates, headed by Kramar and 
Benes, who, like the representatives of other small powers, 
sought to play a major role in the deliberations. Czecho- 
slovakia secured membership on five commissions, and 
she contributed materially to the general peace settlement. 

The most pressing problem confronting Czechoslovakia 
at the Conference was the determination of her boundaries. 
The Czechoslovaks presented their claims to the Confer- 
ence in memoranda and at hearings. Their claims to the 
Bohemian Crownlands and Slovakia, based on historical, 
ethnological, and economic arguments, were favorably re- 
garded by the Conference despite protests from Germany, 
Austria, and Hungary. But to assure Czechoslovak minori- 
ties their full rights, Czechoslovakia was required to sign 
a treaty affirming their national development. Ruthenia, 
granted autonomy by the Conference, was placed under 
Czechoslovak protection. Conflicting Czechoslovak and 
Polish claims to Teschen, Orava, and SpiS were not re- 
solved by the Peace Conference and were referred to the 
Conference of Ambassadors for eventual settlement. 

In spite of Czechoslovakia’s efforts to secure alteration 
of her frontiers, the Peace Conference, largely influenced 
by France, maintained the historic boundaries except in 
four areas where Czechoslovakia gained territory; namely: 
Hlubice, Gmund, Feldsberg, and the Grosse Schutt, includ- 
ing a bridgehead opposite Bratislava. 

The Peace Conference did not seriously consider two 
other Czechoslovak territorial claims: autonomy for Lu- 
satia under Czechoslovak protection; and a corridor through 
Austrian and Hungarian territory linking Czechoslovakia to 
Jugoslavia and the Adriatic. These claims, briefly consid- 
ered, were denied because they were militarily indefensible. 

Czechoslovakia pressed for internationalization of wat- 
erways and railways vital to her interests, and the Con- 
ference internationalized a number of rivers including the 
Danube, the Elbe, and the Oder. Czechoslovakia also ac- 
quired port facilities at Hamburg and Stettin. The question 
of internationalized railways, while considered by the Con- 
ference, was not settled, although Czechoslovakia secured 
privileges on certain railroads located on former enemy 
territory. 

Important to Czechoslovakia was the question of repara- 


tions and the financial and economic settlement. Czecho- 
Slovakia was denied any substantial share in reparations 
Since she had been enemy territory, and she was required 
to contribute to the Allies a fixed sum for her liberation. 
She was also obliged to assume her portion of the Austro- 
Hungarian prewar debt. The Czechoslovaks independently 
resorted to measures to curb inflation resulting from 
Austro-Hungarian wartime financial policies, and their 
procedure was applied by the Peace Conference to others 
among the succession states. 

Measures directed toward the maintenance of peace be- 
tween Czechoslovakia and her neighbors were considered 
by the Peace Conference. An effort to limit armaments 
and armies of the new states of Central Europe failed, but 
the Conference succeeded in concluding hostilities involv- 
ing Czechoslovakia, Roumania, and Hungary, and in in- 
corporating in the Austrian treaty provisions prohibiting 
Anschluss. Microfilm $4.85; Xerox $16.20. 378 pages. 








THE BALKAN SOCIALIST MOVEMENT 
FROM ITS BEGINNINGS TO 1917 


(L. C. Card No. Mic 58-5790) 


William George Vettes, Ph.D. 
Northwestern University, 1958 


This is a study of the Socialist movements in Bulgaria, 
Greece, Rumania, Serbia, and Macedonia from their con- 
ceptions to the October 1917 revolution in Russia. Its pur- 
pose is two-fold; to present a comprehensive survey of 
the Balkan Socialist movement, and, to compare and con- 
trast Balkan Socialism with its counterpart in the West and 
Russia whenever possible. 

The study is divided into ten chapters. The Bulgarian, 
Rumanian, Serbian, and Greek Socialist Parties, and the 
Jewish Federation of Salonika are accorded a chapter each, 
the attitudes of international Socialism towards the East- 
ern Question is the subject of the next two chapters. Then 
chapter eight deals with the history of the various Parties 
during World War I. The concluding chapter presents a 
summary of the general Balkan Socialist movement and 
compares and contrasts it with Socialism in other European 
countries. 

Because Bulgarian Socialism was its most powerful in 
the Balkan peninsula it is dealt with in greater detail. Be- 
ginning with the Party origins, chapter I traces the fortunes 
of Bulgarian Socialism through the regimes of Stefan Stam- 
bulov, Konstantin Stoilov, and Stoyan Danev to the split of 
the Party into the liberal (Broad) and orthodox (Narrow) 
factions in 1903. The chapter ends with a description of 
the Bulgarian Trade Union movement up to 1912. 

The Serbian chapter is divided into two sections. The 
first concerns the political activity and ideology of the 
Serbian Narodnik Socialist Svetozar Markovic. The second 
describes the development of the Serbian (Marxist) Social 
Democratic Party from its inception in 1903 to the eve of 
the Balkan Wars. 

The third chapter traces the roots of the Rumanian So- 
cialist Party, its founding in 1891, its collapse in 1900, its 
revival in 1905, its second collapse in 1900, and its second 
revival shortly before 1913. 

The fourth and fifth chapters deal with Greek and 
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Macedonian Socialism respectively. Like the other Social- 
ist movements in the Balkans, the early history of Greek 
Socialism was dependent largely on intellectuals rather 
than on any mass support; accordingly, stress is laid on 
the activities and ideological patterns of such individuals 
as Platon Drakoules, Stavros Kallerges, N. Gianios, and 
Kostas Chadjopoulos. The presentation of the Macedonian 
Socialist movement is centered about the Federation of 
Salonika, a Jewish labor organization which derived its 
ideology from the Bulgarian Socialists. The objective of 
the Federation was to unite all labor groups in Macedonia 
and, ultimately, throughout the Ottoman Empire, on a fed- 
erative basis regardless of ethnic background. 

The sixth chapter -analyzes the views concerning the 
Eastern Question of outstanding European Socialists such 
as Karl Marx, Frederick Engels, Otto Bauer, Wilhelm 
Liebknecht, and Eduard Bernstein. The following chapter 
traces the ideas of both the Balkan and Western Socialists 
on the Macedonian Question, the Young Turk revolt, the 
Tripolitan War, and the Balkan conflicts of 1912 to 1913. 

The eighth chapter presents the activities of the vari- 
ous Balkan Parties during the war years of 1914 to 1918. 
With the exception of the various Greek factions and of the 
Bulgarian Broads which supported the war effort of their 
respective countries, the Balkan Socialist groups moved 
rapidly to the extreme Left. 

In the final chapter the overall history of Balkan Social- 
ism is reviewed, and conclusions are drawn concerning the 
distinctive characteristics of the movement, especially in 
contrast to Socialism elsewhere in Europe. 

Microfilm $4.30; Xerox $14.40. 335 pages. 


ENGLISH-SPANISH RIVALRY 
IN NORTH AMERICA, 1492-1763 


(L. C. Card No. Mic 58-5550) 


James Leitch Wright, Jr., Ph.D. 
University of Virginia, 1958 


The Commercial Revolution began to make a deep im- 
pression on Europe at the end of the fifteenth century as 
new lands were discovered and new trade routes were es- 
tablished. Almost all European nations eventually joined 
in the hectic race of exploration and colonization, and in 
the ensuing centuries the remainder of the world was dis- 
covered, and much of it was claimed and occupied by one 
or another power. This study--the rivalry between England 
and Spain in North America to 1763--is only one aspect of 
this world wide drama. 

To place this subject in its proper perspective the first 
portion of the dissertation surveys early Spanish interest 
in the New World and more specifically Spanish activities 
in North America. The discoveries and achievements of 
the early conquistadors of la Florida, including Ponce de 
Leén, Vazquez de Ayllén, Panfilo de Narvaez, and Her- 
nando de Soto, are narrated, culminating with the establish- 
ment of the first permanent Spanish settlement at St. Aug- 
ustine by Menéndez de Avilés in 1565. Spain, however, was 
interested not only in the region around St. Augustine, but 
also in the area much farther north at Newfoundland, where 
during the sixteenth century she had a highly profitable 
Share of the fishery. 








It was not until the latter part of this century that Eng- 
land seriously began to contest Spain’s exclusive title to 
la Florida when a host of Englishmen began to vie with the 
Spaniards from the Caribbean to Newfoundland. Various 
projects headed by Thomas Stucley, Humphrey Gilbert, 
Walter Raleigh, and others were underfoot to plant a colony 
on the Atlantic Coast, although none was successful until 
1607 when Jamestown was founded. Spain protested vigor- 
ously regarding all these projects, and at the same time 
She considered organizing a punitive expedition. But none 
was ever Sent, and England was able to expand her first 
foothold and soon ousted Spain from the Newfoundland fish- 
ery as well. 

Spain was on the defensive and her control of la Florida, 
based on the Indian mission system and a few undermanned 
garrisons, could not long withstand the pressure from ag- 
gressive Englishmen. She also found it increasingly diffi- 
cult to retain the allegiance of the Indians because English 
traders readily furnished them with firearms, sold them 
cheaper goods, and gave them more valuable presents. 
After the founding of Jamestown English settlements stead- 
ily pushed southward: first Charleston, next Stewarts 
Town, and finally the philanthropic colony of Georgia. Dur- 
ing this period of southern expansion there were numerous 
intercolonial wars; sometimes Spain was allied with Eng- 
land against France but more often with France against 
England. When the mother countries were at war--and not 
infrequently when they were at peace--the southern frontier 
was usually aflame. Governor Moore of South Carolina in 
1702 and James Oglethorpe in 1740 both led expeditions 
against St. Augustine; in turn the Spaniards attacked 
Charleston and Frederica, while at sea British and Spanish 
privateers ranged the Atlantic Coast and the West Indies. 
Before time permitted another southward British thrust 
from Georgia, Spain in 1763 was forced to cede Florida to 
Britain in return for Havana, which had been captured in 
the Seven Years War. Thus after almost two centuries of 
continuous control, the Spaniards were finally forced to re- 
linquish Florida. 

Microfilm $3.10; Xerox $10.60. 239 pages. 
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Northwestern University, 1958 


This dissertation is a study of the formative period of 
the Democratic Republican or Jeffersonian movement from 
the ratification controversy of 1788 through the first two 
Federalist administrations. It traces the decline of anti- 
Federalism, the emergence of the “Republican interest” 
by 1792 and its transformation by 1796 into a broadly based 
popular movement. | 

The following conclusions are drawn as to the social- 
economic components of the movement, the issues which 
gavé rise to it, its organization and philosophy: 

Politically, the Republicans were acoalition of the anti- 
Federalist party headed by George Clinton, Governor of 
New York from 1777 to 1795, of former Federalists, notably 
Robert R. Livingston’s branch of the famous aristocratic 
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family, and younger men to whom the ratification contro- 
versy had little meaning. Of a decided Whig background, 
the coalition in a sense restored the Clinton-Livingston 
partnership of Revolutionary days. Socially, Republicans, 
like the anti- Federalists, were based primarily on the “re- 
spectable yeomanry”; unlike them, they acquired a power- 
ful urban wing in New York City composed of artisans, a 
segment of the merchant class and a large body of the un- 
franchised. The Federalists, who continued to represent 
the state’s commercial and landlord aristocracy, retained 
support among the tenantry and urban middle class and ac- 
quired new political reserves among land proprietors and 
Yankee newcomers on the rapidly expanding frontier. 
Among the national issues which stimulated this re- 
alignment, Hamiltonian finance was important chiefly for 
the repercussions of the Bank of the United States on busi- 
ness circles and the “funding system” for a delayed reac- 
tion on popular opinion. However, it was Federalist foreign 
policy--the war scare of 1794 and Jay’s treaty in 1795-- 
which gave Republicans their broad following essentially 
as a patriotic reawakening of “the spirit of 1776”. At the 
same time, Republicanism was shaped as a positive re- 
sponse to Clintonian state policies in such spheres as tax- 
ation, the public domain, bank chartering and aid to busi- 
ness. It was also intensified by local antagonisms to Fed- 
eralist land proprietors on the frontier, landlords in the 
Hudson Valley and the city fathers in New York City. 
Organizationally, the movement had three principal 
components: the Democratic Societies articulated Republi- 





can thought; a distinct party functioned at elections and a 
vigorous press served many purposes. An upsurge of di- 
verse private associations contributed indirectly to the po- 
litical movement. To broaden their support, Republicans 
mastered the techniques of the petition, the “town meeting” 
and the patriotic celebration. The impact of the movement 
was registered in an increased participation in politics and 
voting and in the emergence of a new type of democratic 
political leader. 

By the mid-1790’s a distinct Republican credo was ap- 
parent. Republicans were warmly patriotic, sympathetic 
to France and scornful of England. Politically, they were 
advocates of a strict interpretation of the federal and New 
York State constitutions, of middle class suffrage and of 
instruments to express the popular will. Economically, 
they championed the “mechanic and useful arts” in which 
they included commerce and manufactures as well as agri- 
culture and endorsed government aid to aspiring entrepre- 
neurs. Socially, while not of one mind, they were increas- 
ingly concerned with the criminal code, slavery, education 
and similar humanitarian questions. 

Republican gains in Congressional elections in the mid- 
1790’s intensified political conflict, stimulating the Fed- 
eralists to recover some of their lost ground and electa 
Federalist Governor as well. Notwithstanding this Fed- 
eralist resurgence, the Republican movement was firmly 
rooted by 1797, with good prospects for the political suc- 
cess they would achieve by 1801. 

Microfilm $12.45; Xerox $41.40. 986 pages. 
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OF YOUNG HOMEMAKERS WITH IMPLICATIONS 
FOR HOME ECONOMICS AT 
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Genevieve Weber Schubert, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Julia I, Dalrymple 


A selected group of young homemakers was surveyed 
to (1) discover their recognized problems and needs, (2) 
determine how these young people solved their homemak- 
ing problems, (3) identify the sources of help in seeking 
solutions to the problems, and (4) make generalizations 
for the high school home economics curriculum in view of 
the real problems young homemakers must meet. 

The participating group consisted of one hundred-four 
young homemakers who had graduated from Sturgeon Bay 





High School between 1951 and 1956. Each respondent met 
the following requirements: (1) she must be a resident of 
Sturgeon Bay, Wisconsin, (2) she must not be older than 
twenty-five years, and (3) she must be married no less 
than one year and no more than five years. All the home- 
makers and their husbands were native American with a 
middle socio-economic background and of the white race. 
In view of the findings the investigator makes the fol- 
lowing conclusions for these homemakers, on the whole: 


1. The living arrangements were satisfactory. 


2. Few homemakers possessed all the facilities and 
conveniences they desired. 


. There was a high rate of motherhood. 


4. Young homemakers gave up employment outside the 
home when children arrived. 


. Prior to marriage the young women performed a 
variety of household tasks in the parental homes, 
excluding management responsibilities. 
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. Children and home responsibilities limited partici- 
pation in community and leisure time activities. 


. Satisfactory adjustment to marriage was accom- 
plished within one to five years. 


. Young women enjoyed activities relating to food 
preparation, washing clothes, and sewing but least 
enjoyed such activities as washing dishes, ironing, 
and cleaning. 


. Homemakers encountered some difficulty in the 
areas of foods, clothing, housekeeping, and child 
care but their greatest concern was management. 


. The non-employed and those with children had 
greater variety of problems than did the salaried 
employees and those without family. 


. Participants married one year had the least num- 
ber of problems peculiar to their group and those 
married for three years the greatest number. 


- Most couples cooperated in performing household 
activities. 


. Mothers, cook books, newspapers, and magazines 
were the principal sources of ideas used for man- 
aging homes. 


. High school education was inadequate from the stand 
point of homemaking preparation. | 





Although this study was restricted to a single geographi- 
cal area, it is believed that the findings may have implica- 
tions for the high school home economics curriculum and 
teacher education. 

The real life problems and needs of today’s home- 
makers and their families should serve as a basis upon 
which the program is built. Preparation for management 
aspects of homemaking should probably receive more em- 
phasis than the actual skills themselves. The teacher 
should develop workable techniques for helping pupils iden- 
tify and solve problems. Because of the changing roles of 
both husbands and wives, there is a continued need for boys 
as well as girls to learn to share home and family respon- 
sibilities. The teacher should assist the potential home- 
makers develop the ability to select wisely and utilize ef- 


fectively, available resources for managing their homes. 


Pre-service education of secondary home economics 
teachers must continue to offer a curriculum which pre- 
pares them to teach in view of the changing and complex 
role of today’s homemakers. Potential secondary teachers 
must have a thorough knowledge and experience in all as- 
pects of home economics in order to teach effectively. 

It appears necessary to discover the actual problems of 
homemakers and the methods employed for solving them to 
serve as a basis for an adequate look at homemaking pro- 
grams. Hence, high school faculties may well explore fur- 
ther the possibilities of this approach through studies of 
their own groups of young homemakers. It may also prove 
helpful to study homemakers at different stages of the fam- 
ily cycle. Microfilm $2.50; Xerox $8.80. 192 pages. 
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THE LUCIFER MOTIF IN THE GERMAN AND 
DUTCH DRAMA .OF THE SIXTEENTH 
AND SEVENTEENTH CENTURIES 


(L. C. Card No. Mic 58-7680) 


Hugo Bekker, Ph.D. 
University of Michigan, 1958 


The aim of this investigation is to determine the type 
and manner of treatment given to the Lucifer motif in the 
German and Dutch dramas of the sixteenth and seventeenth 
centuries. The endeavor is made to establish how in these 
dramas the presentation of the rebellious and Heaven- 
banished angel varied, depending on the philosophical- 
religious outlook of the authors and on the philosophical- 
religious orientation of the various movements as they 
found expression in dramatic literature. In how far the 
presentation of the Lucifer motif came to bear the stamp 
of national environments is also investigated. 

As the discussions of the dramas and the conclusions 
following indicate, the treatment of the Lucifer motif 
changed considerably in course of time. The Humanists 
as such were hardly interested in the traditional and time- 
honored motif. Rather, in the sixteenth century the pres- 
entation of the Lucifer figure was determined by the re- 
ligious enthusiasm of the Reformed dramatists. At first 
these. Reformers presented the Devil in the Biblical situa- 
tions in which he had also occurred in the Middle Ages. 
Gradually, however, the motif was presented in dramas 
that were more man-centered. 

The sixteenth century conceived of the Prince of Dark- 
ness as a very personal enemy. This made it impossible 
for the figure of the Fiend to acquire greatness as a dra- 
matic character. Toward the end of the era, when man 
began to gain self-reliance, the Devil lost some of his 
ominous threat and acquired again the traits that had also 
been part of his make-up in the late-medieval drama: he 
became ludicrous. 

In the seventeenth century Lucifer acquired tremendous 
dimensions. The acquaintance of the dramatists with Greek 
mythology caused the identification of the Devil with Pluto 
of the underworld. The Catholic portrayal of the Prince of 
Hell differed from the Protestant presentation. With the 
Catholic, the Devil became a tool by means of which the 
dramatist urged man’s subservience to the Deity. With 
the Protestant, Lucifer was used to give expression to the 
author’s personal problems and philosophical doubts and 
considerations. The Lucifer figure became thereby secu- 
larized and began to acquire human characteristics. The 
deistic outlook that gathered momentum in the seventeenth 
century determined the portrayal of a God-opposing figure 
which was no longer seen as the mere personification of 
evil, but which began to express the longing for individual 
spiritual freedom that characterizes the outlook of the 
seventeenth century. 
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SOVIET EDITIONS OF THE RUSSIAN CLASSICS 
AS A MEANS OF COMMUNIST EDUCATION 


(L. C. Card No. Mic 58-3221) 


Maurice Friedberg, Ph.D. 
Columbia University, 1958 


Even before 1917 Russia was the world’s second larg- 
est producer of books. The printing of books has greatly 
expanded during the forty years of the Soviet regime. 

Prerevolutionary Russian literature is the most im- 
portant category of belles lettres published in the Soviet 
Union. Since 1917 most works by prerevolutionary Rus- 
sian authors have been brought out by the Soviet publish- 
ing houses. These are printed in different editions -- 
e.g., for workers, peasants, intelligentsia, and the national 
minorities. The quantities have been huge and the selec- 
tion wide. However, at different times Soviet authorities 
have shown favoritism with regard to those works among 
the Russian classics which would tend to support indirectly 
the current policies of the Communist Party, works which 
would provide current policies with an aura of historical 
respectability. 

For example, in the early years of the Soviet regime 
the emphasis was on those of the Russian classics which 
demonstrated to the Soviet reader that life in tsarist Rus- 
sia was characterized by poverty and injustice, thus in- 
directly helping to foster an attachment to the newly es- 
tablished Soviet regime. During World War II the empha- 
sis was shifted to works permeated with the spirit of 
Russian patriotism, then a dominant theme of Soviet prop- 
aganda. In the postwar years the selection of the Russian 
classics frequently reflected the authorities’ desire to 
demonstrate to the population not only the so-called “splen- 
did national characteristics of the Russians,” but also, 
through a renewed emphasis on works of social protest, 
the superiority of the Soviet system over the capitalist. 

In addition to the editions of the classics themselves, 
a large body of critical works devoted to authors of the 
past has appeared in the USSR during the last forty years. 
Some of these works are executed in the best tradition of 
literary scholarship and pay only lip service to Communist 
ideology; but there are also those which use the Russian 
classics as a vehicle for political polemics. Such mili- 
tantly Communist forewords, commentaries and mono- 
graphs are frequently appended to the popular editions of 
the Russian classics. As a rule, they reflect the current 
Party policies and attempt to claim the prerevolutionary 
Russian authors for the Soviet cause. Tendentious pres- 
entations of the authors’ lives and biased evaluations of 
their works are intended to demonstrate to the Soviet 
reader that the current Party policy was, in a sense, fore- 
seen and approved of by a beloved national writer or poet. 

The Soviet authorities thus hope to provide the popula- 
tion with treasures of native literature while simultane- 
ously deriving political benefits from the dissemination 
of these works. Yet it is possible that the tremendous 
popularity of the Russian classics with the reading public, 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 1365 





coupled with the general apathy with regard to the bulk of 
modern Soviet writing, is a sign that the political benefits 
are smaller than the authorities have hoped. The popular- 
ity of the Russian classics may well-be an indicator of the 


readers’ attraction to the way of life described in the works 


of such masters as Pushkin, Lermontov, Gogol, Turgenev, 
Chekhov, Tolstoy and Dostoyevsky, as well as in those less 
known abroad. It may also be an expression of attraction 
to the moral values contained in them. It may even be a 
manifestation of nostalgia after a life different from that 
in the Soviet Union. 

Microfilm $4.55; Xerox $15.20. 355 pages. 


A SURVEY OF TWENTIETH-CENTURY 
| MILTON SCHOLARSHIP WITH 
PARTICULAR ATTENTION TO CONTROVERSIES 


(L. C. Card No. Mic 58-7014) 


Floyd Lavern McAlister, Ph.D. 
University of Minnesota, 1958 


Adviser: Huntington Brown 


The author maintains that the modern controversy over 
Milton’s poetics has been, in the main, beneficial. Nine- 
teenth-century Milton criticism was noticeably one-sided 
and ill informed. One has only to think of Landor, Hazlitt, 
and Bagehot, not to mention Shelley, to bring to mind the 
personal heresies of the time as well as the obvious lack 
of interest and sympathy that the nineteenth-century critic 
had for Milton’s thought and age. The weaknesses of such 
late nineteenth-century critics and scholars as Walter 
Bagehot, Mark Pattison, Richard Garnett, Sir Walter 
Raleigh, and George Saintsbury helped bring about the 
modern reaction against Milton’s art. What happened be- 
tween Sir Walter Raleigh’s Milton, which is the typical 
Romantic view of Milton’s art, and B. Rajan’s Paradise 
Lost and the Seventeenth-Century Reader, where we find 
a balanced, well-informed criticism that is sympathetic 
with the aims of Milton’s art and evinces an interest in 
the poet and his age? The answer is, of course, that for 
over three decades Milton was the focal point, first of all, 
of a controversy between two generations and their differ- 
ent aesthetics, and finally between the modern analytical 
critics and the scholars. In their defence of Milton, which 
involved in a larger sense a defence of tradition and the 
scholarly approach itself, the scholars used their full 
resources. The present study represents an attempt to 
see the modern Milton controversy in its relation to nine- 
teenth-century criticism and in its relation to modern 
Milton scholarship. 

First of all, the author investigates nineteenth-century 
Milton criticism in an attempt to find the causes for the 
modern attack. Of special interest is the nineteenth-cen- 
tury estimation of Milton as a proud, austere, stern, un- 
pleasant old man, Milton’s modern detractors have pretty 
much taken for granted the character traits that were 
attributed to him by his late nineteenth-century biogra- 
phers, while scholars, on the other hand, have been at- 
tempting to change the settled notion of Milton’s character. 
Next, the author considers the nineteenth-century view of 
Milton’s thought as it appears in Paradise Lost. Milton’s 

















detractors, following the Romantics in at least one respect, 
have played down the importance of the didactic element 
of the poem, while the scholars have reemphasized its 
importance. Finally, since the modern reaction against 
Milton’s poetics has in large part been the result of a 
reaction against Romanticism, the author investigates 
Romantic aesthetic, especially as it was shown in their 
appreciation of Milton. 

Against the background of nineteenth-century Milton 
criticism, the author investigates four aspects of the mod- 


_ ern attack. First of all, he considers the causes of the 


change in tastes, and the resulting changes in aesthetic. 
Secondly, the practical criticism of some of the anti-Mil- 
tonists to see how their aesthetics dictated the critical 
approaches they used, and how this has worked to Milton’s 
disadvantage. Thirdly, the anti-Miltonists’ criticism of 
Milton’s use of language. And last of all, the author con- 
siders the problem of anti-academicism among Milton’s 
detractors. 

As a final part of the thesis, the author investigates 
the work of the Milton scholars of the twentieth century 
to see in what respect their criticism is related either to 
nineteenth-century criticism or to the twentieth-century 
attack. Most of the work of the scholars has been gen- 
erally corrective and it has usually concerned three prob- 
lems: the didactic element of Paradise Lost, the reinter- 
pretation of Milton’s character, and the reassertion of 
Romantic poetics. 

Microfilm $3.40; Xerox $11.60. 262 pages. 





THE “ASPIRING MINDS”: A STUDY OF 
SHAKESPEAREAN CHARACTERS WHO ASPIRE 
TO POLITICAL SOVEREIGNTY, AGAINST THE 

BACKGROUND OF LITERARY AND 
DRAMATIC TRADITION 


(L. C. Card No. Mic 58-7015) 


Robert Francis McDonnell, Ph.D. 
University of Minnesota, 1958 


Adviser: Huntington Brown 


The Character of aspiring mind, the character who 
aspires to political sovereignty, appears in the earliest 
English tragedy, Gorboduc, and continues to be a promi- 
nent figure in English Renaissance drama until approxi- 
mately 1615. His usual characteristics are several: 1)he 
appears in plays which are quite Senecan and which make 
an intellectual rather than a popular appeal; 2) he aligns 
himself against the normal moral order by being an athe- 
ist, by being Satanic, or by challenging the power of the 
deity or (especially) Fortuna over him; 3) his moral mon- 
strousness is symbolized by something unnatural about 
him, as for example Richard III’s hunchback, Edmund’s 
illegitimacy, Macbeth’s dwarfish appearance after donning 
Duncan’s royal robes; 4) his career traditionally assumes 
a pyramidal contour, which has three major parts--the 
rise, the triumph, and the fall. 

One literary tradition and two dramatic traditions 
provide the material upon which Renaissance dramatists 
drwe to form the man of aspiring mind. The De Casibus 
tradition--from Boccaccio’s De Casibus Virorum Dlustrium, 
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through Lydgate’s The Fall of Princes, to the several 
forms of The Mirror for Magistrates--provided an exam- 
ple of illustrious political personages who rise to honor 
only to fall. The plays of Seneca provided an example of 
drama able to carry effectively a political theme. The 
native English drama provided the example of the Heroc 
figure--a robustious ranter who dominates every situation. 

Some of the more prominent characters of aspiring 
mind in pre-Shakespearean drama are Porrex and Fergus 
‘in Gorboduc, Mordred in The Misfortunes of Arthur, Rich- 
ard If in Richardus Tertius, Marius and Sulla in The 
Wounds of Civil War, Absolon in David and Bethsabe, Jack 
Straw in Jack Straw. The most prominent are those that 
appear in Marlowe’s plays: Tamburlaine in I Tamburlaine 
and Young Mortimer in Edward II. All of them possess, in 
varying degrees, the conventional characteristics, except 
Tamburlaine, who represents an inversion of the man of 
aspiring mind and in whom the: inverse of the conventional 
characteristics appear. 

Several of Shakespeare’s greatest figures are men of 
aspiring mind and can, with profit, be reinterpreted against 
this background of contemporary English drama and of the 
three pre-Renaissance traditions. Shakespeare’s first 
great aspirer is Richard II, who is a conventional man of 
aspiring mind in fellowing a pyramid-shaped career, in 
possessing a deformed body which represents his deformed 















































nature, in being blasphemously and demonically irreligious. 


His greatness lies partly in the sympathy which Shake- 
speare elicits for the gay, witty, but conventionally evil 
character. Shakespeare’s second great aspirer is Boling- 
broke, who is also quite conventional, except that Shake- 
speare did not allow him to acknowledge his ambition for 
the throne, in order that the audience might not only sym- 
pathize with Bolingbroke but also accept his assuming the 
throne as right. 

In his mature tragedies Shakespeare created three men 
of aspiring mind--Julius Caesar, Edmund, and Macbeth. 
Caesar’s career we see only in part--the fall--but he is 
delineated as a conventional aspirer in his proclivity for 
oratory, in his disrupting the harmony of the Roman state, 
and perhaps in his physical defects. Edmund is a some- 
what Tamburlainean aspirer who defies the gods and 
schemes for political advancement. He is probably the 
only aspirer to be used as a dramatic foil; though he is 
evil enough, Goneril and Regan are far more evil, espe- 
cially when they appear beside their beloved Edmund. 
Macbeth is the greatest and last of Shakespeare’s men of 
aspiring mind. He displays all the conventional character- 
istics, yet is greater than any other aspirer. His great- 
ness as a dramatic character is in large part due to the 
nobility and goodness in him which falls when Macbeth the 
evil aspirer falls. Shakespeare surely knew that Macbeth 
was his greatest man of aspiring mind, for he did not again 
attempt a character ambitious for a throne. 

Microfilm $3.95; Xerox $13.40. 307 pages. 





THE DRAMATIC ART OF GUILLEN DE CASTRO 
(L. C. Card No. Mic 58-3508) 


Dorothea Thompson Powers, Ph.D. 
The University of New Mexico, 1958 


Guillén de Castro y Bellvis (1569-1631) was the out- 
standing dramatist of Valencia in the Golden Age. Very 
little is known of his life, but the known facts reveal a 
restless and unconventional personality. The main influ- 
ences upon his dramatic work came from the Valencian 
playwrights, especially the neo-Senecan Cristdébal de 
Virués, and from the comedia as it was developed by Lope 
de Vega. 7 

This work studies Castro’s dramatic art as revealed 
in the twenty-seven plays which have been fully authenti- 
cated. The chronology determined by Courtney F. Bruer- 
ton has been followed. A new classification by structure 
has been developed to help determine the stages in Cas- 
tro’s development. 

A study of the author’s sources reveals a continuing 
base of popular poetry, especially ballads, although clas- 
sical sources are used where pertinent. In the structure 
of the plays one notes a natural gift for the dramatized 
chronicle, the form which produced his best plays. The 
plays on contemporary events utilize an intrigue based on 
some form of mistaken identity. He also develops an 
exemplary form which has been identified as the didactic 
play. But no matter to what kind of play he addresses 
himself, the dialogue becomes increasingly subtle as he 
improves his ability to reveal the character’s inner reac- 
tions. His verse is facile and graceful, but the images 
are largely banal. His favorite forms are the redondilla, 
the romance and the quintilla. He has an impressive gift 
in writing the romance line, for he can intercalate lines 
from the original ballads with no perceptible variance of 
tone. 

His themes are limited, but the views he expresses 
are often startlingly unconventional for the Golden Age. 
They reflect a conflict between the chivalric values he 
cherished and the world of imperfect reality in which he 
lived. They center around what seem to be basic personal 
problems: love, sovereignty, poverty, chivalric values, 
and education. The principal situation usually sets forth 
the tribulations of true lovers. A distinctive character- 
istic of his works is the frequent use of scenes of extreme 
violence. His characters are often puppets, but there is, 
nevertheless, a quality of naturalness about their reac- 
tions which is refreshing in an age of many stereotypes 
in the drama. Unusual, too, is his use of family group- 
ings for his principal characters, even to the inclusion of 
the mother, who was rarely seen on the stage of the time. 
His portraits of women usually surpass those of men in 
vitality and interest. 

Guillén de Castro held a place of honor as a dramatist, 
both in his native city and among the playwrights grouped 
around Lope de Vega. His contributions to the drama 
were considerable. Among them were two great epic 
dramas, a worthy predecessor of the comedia de figuron, 
a rare classic tragedy, two heroic tragedies, and several 
delightful plays on contemporary manners. Equally sig- 
nificant are his unorthodox points of view which stem from 
a basic understanding of human beings and tolerance for 
their imperfections. 

Microfilm $5.25; Xerox $18.60. 410 pages. 
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IDEA AND STRUCTURE IN FIELDING’S NOVELS 
(L. C. Card No. Mic 58-2931) 


Ralph Wilson Rader, Ph.D. 
Indiana University, 1958 


The structures of Fielding’s novels can best be inter- 
preted as reflections of the structure of the world as Field- 
ing--a Christian in the tradition of Cudworth, More, Tillot- 
son, and Barrow--conceived it. In general it may be said 
that the novels operate in terms of a conflict between a 
good-natured hero--good because created in the image of 
a benevolent deity whom he instinctively seeks to imitate-- 
and an evil society which is a falling-away from a norma- 
tive society of harmonious mutuality having its sanction 
in the order of nature as created by God. The conflict is 
resolved in each case through a plot which imitates what 
Fielding conceived to be the operation of providence in the 
real world. 

Of the novels individually more particular things may 
be said. Jonathan Wild displays in its dark hero the an- 
tithesis of the man of good nature--an imitator of Satan 
who is, in his boundless anti-Erotic appetites, inherently 
self-destructive. The plot of the novel, made up as it is 
of apparently fortuitous but ultimately purposive events, 
is clearly a manifestation of Fielding’s belief in provi- 
dence-- a conclusion strongly supported by the evidence 
of two sermons of Robert South’s on chance and fortune 
as they relate to the “great men” of this world. 

Joseph Andrews, a much more religious work than has 
commonly been supposed, offers a comic but nonetheless 
penetrating critique of an apostate society in terms of the 
fundamental Latitudinarian tenet that Christianity is a 
matter not of beliefs and rituals but of active good works. 
Parson Adams, the primary exemplar of this notion, is an 
embodiment of the Latitudinarian idea of the primitive 
Christian. Joseph and Fanny, similarly, bear witness to 
the purity, simplicity, and loving mutuality of truly natural, 
truly Christian life. 

Tom Jones is an epical statement of the fundamentals 
of Fielding’s world view. It images in its basic conflict-- 
indeed in the whole reality-appearance aspect of its struc- 
ture--Fielding’s conception of nature and society as op- 
posed but potentially reconcilable orders. In Tom’s love 
for Sophia--the dynamic of the action--it represents by 
analogy what was for Fielding the essential Erotic move- 
ment of the human soul toward Godhead; and in its intri- 
cately articulated plot it imitates providence in its widest 
and most comprehensive function: the vindication of God’s 
justice. 

In Amelia a sobered, more didactic Fielding undertakes 
to demonstrate, in the career of Captain Booth, that a be- 
lief in providence and a future state is a necessary support 
of the good-natured man. Booth’s “conversion,” however, 
is not evidence, as has sometimes been supposed, of Field- 
ing’s growing orthodoxy; it is not a moral or spiritual 
conversion at all but an intellectual conversion--a change 
in belief. Further, Fielding in Amelia confronts a vicious 
society with a scathing indictment of its failure to live up 
to the ideal of Christian community, offers it the stern 
warning of an interposition of providence, and teaches the 
doctrine of eternal reward for the virtuous, eternal punish- 
ment for the vicious. 

Microfilm $5.30; Xerox $18.80. 414 pages. 

















INTRODUCTIONS TO POETRY: A STUDY OF 

COLLEGE TEXTBOOKS (WITH PARTICULAR 

REGARD TO THEIR SUITABILITY FOR USE 
IN TERMINAL NON-MAJOR COURSES) 


(L. C. Card No. Mic 58-7786) 


Martin Edwin Scholten, Ed.D. 
University of Michigan, 1958 


The study is based on a comparative examination of 
textbooks covering a period from 1900 to 1956. It deals 
only with books designed expressly as introductions to 
poetry on the college level and, while not pretending to be 
historically exhaustive, attempts to define the major ap- 
proaches to the study of poetry used by writers of Text- 
books during the given period. Recognizing the peculiar 
importance of the non-majors in most introduction-to- 
poetry courses, it also attempts to consider the merits 
of the various approaches and methods in relation to the 
needs of such students. 

As a form of procedure, three fundamental questions 
are applied to the textbooks examined. a) What is the 
apparent purpose (expressed or implied) of a given book 
in relation to the outcomes expected of students? b) How 
is this purpose related to fundamental critical or aesthetic 
assumptions concerning the nature and value of poetry, 
and how is it fulfilled: i.e. by what specific method or 
combination of methods? c) What methods are most rel- 
evant to the experience and needs of the beginning student 
who is likely also to be a non-major? 

The examination of textbook materials reveals that two 
basic approaches have been in existence during all of the 
past fifty years: a) The Handbook or Elements-of- Poetry 
Approach, and b) The Historical-Chronological or Survey 
Approach. Two other basic methods span portions only of 
the period: c) The Poetry-by-Type Approach is confined 
to a period extending from about 1925 to 1940; and d) The 
Critical-Analytical Approach, foreshadowed by some ear- 
lier books, has dominated the field during the period 1938- 
1956. From at least as early as 1922, however, down to 
the present, certain introductory texts have followed a 
multiple approach. A special point of historical interest 
during the past twenty years is the influence on textbook 
writers of modern criticism, and especially of I. A. Rich- 
ards’ Practical Criticism. 

A comparative evaluation of the materials of this study 
leads to three main conclusions. a) The critical-analyti- 
cal textbooks, associated with what some commentators 
have called a “revolution” in the methods of teaching 
poetry on the college level, have their essential roots in 
the early handbook approach. In historical perspective, 
therefore, the “revolution” seems less significant. b) A 
difficulty recognized by textbook writers of all periods 
involves the problem of how to relate abstract (textbook) 
knowledge to the realization of the poem as a compelling 
experience. This problem was recognized long before the 
“new criticism,” with its emphasis on the poem as an 
autonomous literary construct, had begun to influence the 
writers of poetry texts. c) A further problem involves 
the audience for which the introductory texts are ostensi- 
bly designed, Many authors, both early and late, take for 
granted a degree of sophistication and acquired sensibility 
on the part of their students which, in the light of Richards’ 
findings, can hardly be justified. While deploring, therefore, 
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the shortcomings of earlier approaches, some of the recent 
textbook writers, in their applications of modern critical 
theory, become involved in a methodology not unlike that 
of their forerunners--and with the possibility of equally 
dubious results. 

Microfilm $2.25; Xerox $7.80. 169 pages. 


FRANCIS GRIERSON: 
A BIOGRAPHICAL AND CRITICAL STUDY 


(L. C. Card No. Mic 58-5781) 


Harold Peter Simonson, Ph.D. 
Northwestern University, 1958 
Supervisor: Ernest Samuels 

Recent scholars have agreed that Francis Grierson, 
pseudonym after 1899 of Benjamin Henry Jesse Francis 
Shepard (1849-1927), deserves a full appraisal. Roy P. 
Basler, Theodore Spencer, Bernard DeVoto, Edmund Wil- 
son, Van Wyck Brooks, and others have referred to this 
neglected American literary figure as a significant chron- 
icler of the pre-Civil War era and a skillful essayist, 
while incidentally noting his achievements as a musician, 
spiritualist, and bohemian cosmopolite in European salons 
and courts. This dissertation, the first extended study of 
Francis Grierson, traces his career in the United States 
and Europe and assesses his position in the social and 
intellectual climate during the late Nineteenth and early 
Twentieth centuries. 

The first three chapters and the final chapter are pri- 
marily biographical, while the four intervening ones, deal- 
ing with Grierson’s “major phase” of literary output be- 
tween 1889 and 1913, discuss him as a social and literary 
critic, philosopher, and historic romanticizer of the Mid- 
West. The procedure of the study is largely extrinsic, 
and accordingly the material has been chosen for its rel- 
evance with respect to Grierson’s biography and the gen- 
eral history of ideas. Available for the first time for 
scholarly use was the private collection of Mrs. Leetha 
Journey Hofeller containing over two hundred letters for- 
merly belonging to Grierson, an unpublished manuscript 
of Grierson much of which is autobiographical, and mis- 
cellaneous papers. Further primary sources came from 
the Junipero Serra Museum of the San Diego Historical 
Society, the Illinois State Historical Library, and the 
public libraries of San Diego and Los Angeles. 

Written in San Diego and London, Grierson’s seven 
major volumes of essays--Pensées et Essais (1889), Es- 
says and Pen-Pictures (1889), Modern Mysticism (1899), 
The Celtic Temperament (1901), P arisian Portraits (1910), 
The Humour of the Underman aii and The Invincible 
Alliance (1913)--reveal his antipathy toward political 
liberalism, philosophical positivism, and literary realism. 
Oscillating between an imaginative retreat from and an 
iconoclastic attack upon these intellectual forces, Grierson 
preferred conservative Victorian gentility, idealism, and 
romanticism. Generally suspicious of innovation, except 
that instigated by contemporary occultists, Grierson was 
drawn to memories and values of the past, finding espe- 
cially in the American pre-Civil War period an auro of 
religious mysticism which he sought to disclose in his 




















most successful book, The Valley of Shadows (1909). 

This is a semi-fictional memoir of his childhood in Sanga- 
mon County, Illinois, and a recollection of the spiritual 
influence of Abraham Lincoln whom he later celebrated 

in Abraham Lincoln, The Practical Mystic (1918). Grier- 
son’s intermittent interest in occultism led finally to an 
outright affirmation of Spiritualistic claims in Psycho- 
Phone Messages (1920), published in Los Angeles seven 























years before his death. 

Conclusions regarding Francis Grierson necessarily 
acknowledge his minor literary importance. In his day he 
received considerable acclaim as a writer, piano improv- 
isator, and traveler, as well as some notoriety as a spir- 
itualistic montebank. Today, his chief distinctions merit- 


ing scholarly attention are his vigorous opposition to sig- 


nificant Twentieth century innovations, his success as an 
epigrammatic stylist, his role as an American expatriate 
and celebrity among European intellectuals and nobility, 
and his achievement as a subjective chronicler of the years 
immediately preceding America’s “irrepressible conflict.” 
Microfilm $4.10; Xerox $13.80. 320 pages. 


THE CREATION MOTIF IN ROMANTIC POETRY 

AND THEORY WITH PARTICULAR REFERENCE 

TO THE MYTH OF BLAKE AND THE POETIC 
THEORY OF BLAKE AND COLERIDGE 
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Stanley Warren Stevenson, Ph.D. 
Northwestern University, 1958 
Supervisor: Professor Z, S. Fink 

The creation motif is considered under two main as- 
pects: myths and doctrines of the creation of the world, 
and theories concerning the creative power of the human 
mind. In poetry of the English Romantic Movement the 
outstanding example of a full-fledged creation myth is 
found in the writings of William Blake. Chapter one in- 
troduces Blake’s myth by means of a synoptic account of 
some of the major myths and doctrines of creation leading 
up to it: Genesis, Plato’s Timaeus, the Christian doctrine 
of the Logos, Neoplatonic emanationism, the hexaemeral 
tradition, and the writings of Paracelsus, Milton and 
Boehme, wherein the Judaeo-Christian and Neoplatonic 
traditions converge. 

The myth of Blake is considered as a unity which 
evolved from his earliest writings into’a fully conceived 
poetic structure, wherein formative influences are assim- 
ilated. Thus, Blake embraced Boehme’s doctrine of a 
creative conflict at the heart of the Godhead, and the cen- 
tral idea that the creation of the world was the final stage 
of the fall from eternity of a part of the divine nature be- 
comes in Blake’s myth a poetic synthesis of the ontologies 
of Paracelsus, Milton and Boehme. 

In Blake’s major prophetic books there is a gradual 
shift of emphasis from the fall of man and the false crea- 
tion of the material world to the true creation, which is 
the work of Los, the universal poetic genius continually 
striving for universal redemption by building up out of the 
cultural works of the ages humanity’s total imaginative 
form, which Blake calls Jerusalem, the City of God. This 
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conception raises a new the central problem of the relation 
of human to divine creativity. 

Part Two, concerning the theory of the creative imagi- 
nation, begins with a survey of some of the main develop- 
ments in poetic theory from Plato to the pre- Romantics. 
During the Renaissance the outline of an aesthetic begins 
to emerge based on the divinity of poetry and Plotinus’ 
theory of intelligible beauty. The rise of the New Philos- 
ophy during the seventeenth century and its influence on 
English poetics is discussed, showing how the mechanistic 
world-view consolidated its position while the poetics of 
imagination stagnated. However there was an important 
undercurrent of thought in opposition to the prevailing 
trend, beginning with the neo-Longinian concept of sublim- 
ity and the writings of Dennis and Shaftesbury, both of 
whom sought to revive the Renaissance tradition of the 
divine origin of poetry and the analogical way of thinking. 
Related tendencies are traced in the writings of the pre- 
Romantics, preparing the way for the overthrow of what 
Blake might have termed “the poetics of Urizen.” 

During the Romantic Movement Blake and Coleridge 
each strove to complete the synthesis required for the 
exposition of a comprehensive theory of the mind’s crea- 
tive power. Blake proclaimed and demonstrated the su- 
preme importance of imagination throughout his writings, 
while Coleridge evolved his poetic theory around the idea 
of the imagination as primarily the basic power of human 
perception, secondarily the only true creative power and 
the source of all intellectual progress. Blake anticipated 
this theory, as well as Coleridge’s distinction between 
imagination and fancy, and saw more clearly even than 
Coleridge the ultimate identity of human and divine 
imagination. 

The final chapter further explores the relation between 
Blake’s myth and the theory of the creative imagination, 
in an attempt to throw some light on the meaning of ro- 
manticism and the meaning of creativity, with illustrations 
drawn from Romantic poetry and existentialist philosophy. 
It is concluded that in the writings of Blake and Coleridge 
the theory of the creative imagination attains to a crucial 
phase in its progress to self-realization. 

Microfilm $4.00; Xerox $13.60. 312 pages. 


LA SUERTE IN THE 
NEO-CLASSIC DRAMA OF SPAIN 


(L. C. Card No. Mic 58-5638) 


Donald Alvin Tunie, Ph.D. 
University of Pittsburgh, 1958 





It is quite evident to the discriminating reader of the 
dramas of the Spanish neo-Classic period that the word 
la Suerte appears with great frequency. But since this 
word may be employed in Spanish to refer to innumerable 
things, the problem arises as to what la Suerte means as 
it appears in the neo-Classic drama of Spain, and why the 
playwrights of that age made use of it in their works. It 
is with this problem that this dissertation is concerned. 

In an effort to make the study as a whole more compre- 
hensible, an attempt has been made to clarify the meaning 
of the term neo-Classicism, after which a brief discussion 
of the Spanish Neo-Classic Movement, with special emphasis 














on the drama, has been made, and the most prevalent 
characteristics of the Spanish neo-Classic drama have 
been noted. 

In order to arrive at a definition of la Suerte in the 
Spanish neo-Classic drama, ten representative plays of 
eight dramatic writers were chosen throughout which Fate 
mainly expressed by the word la Suerte, as well as by such 
synonyms of this word as el hado, el destino, and la fortuna, 
was traced. The most noteworthy characteristics of la 
Suerte were noted, especially those dealing with the man- 
ner in which it treats its victims. The attitude of these 
Suerte-environed personages was also pointed out, in addi- 
tion to the authors’ peculiar treatment and philosophy of 
la Suerte and their reasons for incorporating it in their 
tragedies. 

It was found that la Suerte as it appears in the neo- 
Classic drama of Spain means adverse Fate; that this 
Fate is conceived as a fickle,blind, unjust, tenacious, in- 
superable force by the typical protagonists of these dramas 
whom it opposes; that these individuals bemoan their 
Suerte and impute to it the blame for all their misfortunes, 
but very rarely strive to employ reason to overcome it 
and do not recognize that they themselves are frequently 
to blame for their ill lot. On the other hand, however, it 
was observed that a very definite anti-Suerte reaction is 
exhibited on the part of a few of these protagonists, but is 
mainly manifested by the lesser personages. 

It was further noted that the neo-Classic playwrights 
obviously employed la Suerte in their works for its dra- 
matic effect in evoking feelings of terror and pity in their 
audience, bringing about a dramatic catharsis and a re- 
sultant purgation of these emotions. In addition it was 
found that they wished to teach that la Suerte is not an 
omnipotent power, but is subservient to Almighty God and 
can be overcome by employing -common sense, prudence, 
and reason. Microfilm $2.00; Xerox $5.60. 111 pages. 



































A TEXTUAL STUDY OF BEAUMONT AND 
FLETCHER’S THE MAID’S TRAGEDY 
(VOLUMES I AND I) 


(L. C. Card No. Mic 58-5547) 


Robert Kean Turner, Jr., Ph.D. 
University of Virginia, 1958 








Adviser: Fredson Bowers 


Questions of textual authority are confined to three 
early editions of The Maid’s Tragedy: Q1, printed by 
Nicholas Okes for Higgenbotham and Constable in 1619; 
Q2, printed by George Purslowe for Constable in 1622; 
and Q3, printed by Augustine Matthews for Richard Hawk- 
ins in 1630. Q1, which has been characterized as “cur- — 
tailed and frequently corrupt”, is about eighty lines shorter 
than subsequent editions; yet it contains a few lines that 
do not appear elsewhere. Q2, which has provided the copy- 
text for all modern editions, supplies the lines which are 
not in Q1, and, in addition, makes anumber of other changes 
in single words and phrases throughout the play. Q3 is a 
line-for-line reprint of Q2, but it contains a few different 
readings which have been regarded as authoritative. 

On bibliographical evidence, it was shown that the copy 
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for Q2 was an annotated exemplum of Q1; therefore, it 
was necessary to account for the new readings that ap- 
peared in Q2, as well as changes made by Q2 in the Q1 
text. In order to differentiate between textual changes in- 
troduced by the Q1 and Q2 compositors and those intro- 
duced from other sources, an evaluation of the proficiency 
of Okes’ and Purslowe’s workmen was undertaken. 

It was determined that The Maid’s Tragedy Q1 was set 
by three compositers. By means of their characteristic 
spellings, their hands were found in other plays printed 
by Okes around 1619, and from the evidence of their per- 
formances in those plays inferences were drawn as to the 
amount and kinds of change they were likely to have made 
in setting The Maid’s Tragedy Q1. Similarly, it was found 
that Q2 was composed by a single workman. His hand was 
found in other books printed by Purslowe about 1622, and 
inferences were drawn as to the changes he was likely to 
have introduced into Q2. 

Once the compositorial changes were isolated, it was 
possible to work more confidently with the remaining dif- 
ferences between the Q1 and Q2 texts. Several explana- 
tions were considered, and the following conclusions rele- 
vant to the history of the text were reached. Near the end 
of the composition of the play the text stood in the form of 
a rough draft which was badly written, heavily cancelled, 
and interlined. These foul papers were transcribed by one 
of the authors, probably Beaumont, who made some addi- 
tions to and changes in the text. The foul papers served 
as copy for Q1; the authorial transcription was the source 
of the annotations in the exemplum of Q1 from which Q2 
was set. It was further concluded that Q3 has no authority, 
its variant readings having been introduced either by its 
compositor or by an editor, perhaps Hawkins. 

For a new edition of the play Q1 should provide the 
copy-text, into which should be introduced the Q2 readings 
which are authoritative. Lists of such readings are pro- 
vided in the dissertation, as well as emendations for read- 
ings in which both Q1 and Q2 appear to be mistaken. 

Microfilm $6.50; Xerox $22.80. 510 pages. 








RELIGION IN THE CHARACTERS IN 
THE PLAYS OF PAUL CLAUDEL 


(L. C. Card No. Mic 58-5639) 


Rose Marie Uhl, Ph.D. 
University of Pittsburgh, 1958 


Adviser: B. W. Haseltine 


Interest in religious drama and especially in the char- 
acters prompted an examination of the plays of Paul 
Claudel. It was expected that the dramas of this contem- 
porary Catholic playwright would reflect his thought on 
Catholic matters. Fifteen plays were selected whose char- 
acters reveal certain religious elements which are basic 
components of the nature of man and of his world. The 
importance of these elements is their reaction on the char- 
acters themselves, and in the author’s effective dramatiza- 
tion to. portray the psychological effect of these elements 
on the characters. 

Certain events in the author’s background are para- 
mount as they influenced his thought and literary work. 


An event of major importance was his conversion to Ca- 
tholicism. His entrance into the parochial milieu and his 
consecration to the cause of Catholicism brought about 
plays whose characters reflect his religious fervor. His 
fusion of artistry and religion has produced characters of 
dramatic merit, drawn from all types of society. This 
was possible because of the universality of Claudel’s dip- 
lomatic work. 

Although Claudel does not profess a particular interest 
in historical events, he has produced a trilogy of plays 
which have a semi-historical foundation, and which should 
have some of the force of Greek tragedies as Claudel was, 
at the time when he wrote them, translating Aeschylus’ 
Oresteia. These three tragedies seem to be a new depar- 
ture in Claudel’s dramatic work; the action is situated in 
history and deals with personnages who are well known 
and are in fact very close to our time. Yet upon closer 
examination, it is evident that the theme is “the old Claud- 
elian theme of God’s ways with His creatures, which spans 
his whole dramatic output from beginning to end.” 

There are three cycles in the dramatic work of Paul 
Claudel. The first cycle includes plays of a visionary 
nature set in the traditionally mystical Middle Ages. His 
characters are products of this age which is characterized 
by an unquestionable belief in the miraculous and in the 
indisputable authority and significant position of the Church. 
In the second cycle, the plays have a more modern trend 
combining the historical and the personal. Claudel reaches 
the height of his dramatic career in the third cycle in Le 
Soulier de Satin, in which drama there is a reappearance 








of the main theme of all his dramas, which is given a final 
form and bears the imprint of Claudel’s personality. Most 
of his characters are symbols of concepts and emotions 
which are part of a pattern whose guiding threads are in 
the hands of Claudel. They are propelled by forces and 
passions which lead through suffering to purity, knowledge 
and the unity of death. 

Claudel’s plays reflect the infiuence of the symbolist 
movement of which he was an important part. His sym- 
bols are frequently incomprehensible and lend themselves 
to criticism by those who fear that his symbols, so essen- 
tially Catholic, may seem hollow and solely ornamental in 
relation to the readers and audiences of today. However, 
one does not have to be a Catholic, and a credulous Cath- 
olic, in order to understand or react favorably to Claudel’s 
dramas. His plays would not be popular with the Parisian 
vaudeville theatre devotee. There are, however, some of 
his plays that do not have such a predominantly Catholic 
tendency which would appeal to the average theatre-goer 
whose dramatic interest is not precisely of a distinctive 
nature. No matter what objection one may validly have to 
Claudel’s conception of drama, his dramatic device, or 
his style, it is difficult not to be affected by the conflicts 
within the human being which his plays bring to life. 

In considering conflict from a Christian point of view, 
Claudel maintains that the strength of the Christian faith 
lies in its being a principle of contradiction. It makes 
exacting demands which may seem prodigious and unrea- 
sonable, but they are the only ones which are really pro- 
portionate with our strength and reason. The essential 
conflict which the Christian faith stirs within us is the 
great spring for dramatic action. 

Microfilm $2.00; Xerox $5.40. 107 pages. 
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ELIZABETH BARRETT BROWNING’S 
SONNETS FROM THE PORTUGUESE IN THE 
LIGHT OF THE PETRARCHAN TRADITION 


(L. C. Card No. Mic 58-5342) 


Melvin Goldstein, Ph.D. 
The University of Wisconsin, 1958 





Supervisor: Professor Helen C, White 


In this Essay, Elizabeth Barrett Browning’s SONNETS 
FROM THE PORTUGUESE In the Light of the Petrarchan 
Tradition, which we might term a study in literary herit- 
age, we have found that the good poet understands that the 
spiritual form of poetry first remodels the ethical mean- 
ing and then essentially the literary form. We have tried 
to show the various ways in which the Elizabethan sonnet- 
eers and four English writers of sonnets, Donne, Milton, 
Wordsworth and Keats, molded the petrarchan tradition. 
Those Elizabethans who attempted to make Petrarch their 
own ended in failure; Elizabethans like Sidney, Spenser 
and Shakespeare took from the tradition they had inherited, 
in varying degrees, the qualities of sincerity, seriousness, 
and sombreness, and added to the tradition a new form 
which came out of their ethical needs. Donne, Milton, 
Wordsworth and Keats, also in varying degrees, called 
back to the serious Petrarch, and like the three Eliza- 
bethan masters, made new poems out of old, poems which 
could carry within them that type of content which would 
have meaning for the readers of their respective ages. 
The Mid-Victorians turned most directly back to Petrarch’s 
Rime because they saw in him a soul akin to their own and 
a poetry which spoke of matters of love in such a way that 
these Victorians cherished it. Mrs. Browning inherited a 
rich and splendid tradition. In her own time, Petrarch 
was exceedingly popular. But she also had on hand such 
poets as Wyatt, and the Elizabethans, whom she admired 
for their bold and daring attempts at poetic experimenta- 
tion. She also knew Donne, Milton, Wordsworth and Keats, 
and though she saw in each man’s sonnet works new forms 
and new themes, she also saw in them the universal love 
of the moral order of the universe. In writing her own 
Sonnets from the Portuguese, Mrs. Browning, therefore, 
like all great poets, took from the tradition behind her 
those licenses of freedom which she had inherited. In the 
main, she was successful in her work because she did not 
go entirely against the trends of her time, for she did keep 
to those orthodox rhyme schemes upon which her contem- 
porary critics insisted. But she did attempt a fuller use 
of the English language in her rhymes, she did add to clas- 
sical allusions contemporary references, she did look for 
freer movement within her verses than her critics allowed, 
and she did, finally, balance her intellect and her emotion 
and produced beautifully unified sonnets so reminiscent of 
those of Petrarch. The result of her work was large. For 
though the important critics who wrote after she had pub- 
lished her work insisted upon forms, orthodox and narrow, 
the poets who followed Mrs. Browning ignored these critics 
and went on to experiment anew, and to enrich the English 
sonnet tradition after the fashion of Mrs. Browning. 

Microfilm $4.60; Xerox $15.40. 358 pages. 





























APHRODITE IN EARLY GREEK EPIC POETRY 
(L. C. Card No. Mic 58-5596) 


William Merritt Sale, III, Ph.D. 
Cornell University, 1958 


Chairman: Frederick Johnson 


From the time of Homer and Hesiod, Aphrodite has 
been the goddess of beauty and sensual love. Though she 
was doubtless always associated with sexual intercourse, 
her cult does not suggest a goddess of desire and passion, 
but rather of human fertility. Hence it seems worth while 
investigating the hypothesis that when Herodotus main- 
tained that Homer and Hesiod gave the Greeks their gods, 
he was correct in Aphrodite’s case at least. 

Aphrodite’s appearances in the Iliad are largely con- 
fined to Books 3,5 and 14. In general Books 3 and 5 pre- 
sent her darker side, where her chief activity is the seduc- 
tion of helpless women. In one line (5,429), however, Zeus 
relegates her to the “acts of marriage which incite desire”, 
and in Book 14 she is symbolically said to possess power 
over desire and love generally. On grounds quite different 
from their presentation of Aphrodite’s character, we may 
well believe Books 3 and 5 to be earlier, at least in spirit, 
than Book 14, to whose poet it is probably wise to attribute 
some of Books 3 and 5, line 5.429 in particular. The later 
portions show a theological interest otherwise rare in the 
Iliad. We may attribute this interest to Homer, maintain- 
ing that much of Books 3 and 5 were inherited; in this way 
we support the hypothesis that the goddess of desire and 
love was Homer’s invention. 

The invention seems to have escaped the notice or in- 
terest of the poet of the Odyssey, where Aphrodite makes 
only one significant appearance, in the Lay of Demodocus. 
Though she is associated loosely with illicit intercourse, 
as in the earlier portions of the Iliad, the poet is largely 
inclined to regard her as the paradigm of female beauty 
(as she is in the Iliad), engaged in no definite activity 
among men. 

Hesied grafted Aphrodite’s Homeric character to the 
non-Homeric story of her birth from the excised genitals 
of Uranus, He states more specifically what Book 14 of 
the Iliad expresses. symbolically, while through her birth 
story and her association with Eros he brings out her 
essential connection with fecundity. At the same time he, 
like the author of the Cypria, relates her to vegetative 
life and natural beauty. 

The Homeric Hymn to Aphrodite carries these strains 
to their logical end. Aphrodite is still the Homeric love- 
goddess, but in more definite possession of powers over 
men and gods which even Homer is reluctant to grant her. 
Her beauty, even when she is disguised as a mortal, is 
transcendent. Animal and plant life, fertility in general, 
are her sphere, for she has taken over the powers, if not 
the character, of the Great Mother of Asia Minor. 

Microfilm $3.00; Xerox $10.20. 230 pages. 
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LANGUAGE AND LITERATURE, 
LINGUISTICS 


URARTIAN PHONOLOGY AND MORPHOLOGY 
(L. C. Card No. Mic 58-7681) 


Warren Cheney Benedict, Ph.D. 
University of Michigan, 1958 


This work is a study of the language of the cuneiform 
inscriptions of the kings of Urartu (c. 830 - c. 650 B.C.). 
Using the written forms as basic data, it attempts to ana- 
lyze formally the phonology and morphology of the language 
by application of the methods of descriptive linguistics. 

The phonemic system has been found to consist of three 
vowels only: /a/, /e/, and /u/, and at least nineteen or 
twenty consonants: /p/, /b/, /p?/, /t/, /d/, /t/, /k/, /g/, 
/a/, /s/, /2/, /s/, /8/, /t/, /V/, /m/, /n/, /h/, /?/, and 
/x/. The last consonant finds written expression in the 
form of a discontinuity between vowels (so-called “broken- 
vowel writing” Vi-V2) or by the use of a vowel sign between 
two vowels (thus, e.g., a-i or a-i-e - /axe/); the existence 
of this consonant accounts for the sequences of vowels 
which have puzzled students of this language. 

The morphological classes are verbs, nouns, and par- 
ticles; the last includes a number of postpositions: inde- 
pendent words standing after the word governed, corre- 
sponding generally in meaning to English prepositions. 
Each inflectional category of each class is separately ex- 
amined, an exhaustive list of the forms which can be at- 
tributed to the category is presented, and an analysis is 
made of the formation of the category. 

Verbs fall into two conjugational classes, roughly cor- 
responding to English transitive verbs (Class I) and in- 
transitive verbs (Class II). Generally, Class I verbs have 
stem vowel u, Class II verbs have a. The following per- 
sonal endings can be recognized: 


‘Class I 





Class I 


Past 


/-be/ 
/-ne/ 
/-tu/ 


/-de/ 
/-be/ 
/-le/ 


First person singular 
Third person singular 


Third person plural 


Present 





/-lexe/ -- 


In addition, a number of passives, imperatives, and de- 
verbatives are tentatively identified. A thorough examina- 
tion of all the relevant forms has resulted in the docu- 
mented conclusicn that there is no real justification for 
characterizing the Urartian verb as “passive.” 

Six cases and two number categories can be recognized 
for the noun, characterized by the following endings: 


Singular Plural 
(unmarked) /-le/ 
/-s(e)/ eae 
/-0/-/-xe/ } 
/-xe/- /-Q/ 
/-x(e)de/ 
/-xa/- /-a/ 


Third person singular 


General case 
Ergative case 
Genitive vase 
/-axe/ 

/-aste/ 
/-xage/ 


Dative case 
Allative case 


Locative case 





The ending -ni which occurs on many nouns is a stem 
formative and not a case ending. 

The limited amount of data and the nature of the writing 
system leave many uncertainties about the structure of 
the language, but the main lines of its phonology and mor- 
phology seem reasonably clear. Most of the Urartian 
texts can be read with sufficient assurance to permit their 
use as historical sources. Future investigation and addi- 
tional data will no doubt permit refinements of the struc- 
tural analysis of Urartian. 

An exhaustive bibliography of works dealing with the 
Urartian language and inscriptions is supplied. 

Microfilm $3.00; Xerox $10.40. 232 pages. 


SYNTAX OF THE OLD ENGLISH CHARTERS 
(L. C. Card No. Mic 58-7693) 


Charles Rogers Carlton, Ph.D. 
University of Michigan, 1958 


The object of this study is to describe the syntax of the 
Old English language found in a carefully selected group of 
original charters contemporary with the period covered, 
805 A.D. to 1066 A.D., and to document the descriptive 
statements with examples taken from this corpus. 

Traditional linguistic methods have been combined with 
the methods of modern structural linguistics. The method 
used by Charles C. Fries in The Structure of English (New 
York: Harcourt, Brace, and Co., 1952) has been adapted 
to the Old English language, for which there is no native 
informant and for which the material is limited to written 
records which cannot be expanded. By this method, a 
corpus of unedited texts is divided into basic syntactic 
units (sentences) according to formal and structural cri- 
teria; the sentences are then divided into their functional 
parts: basic elements (subject, object, complement, etc.) 
and secondary elements (modifiers). 

Inflection is the primary syntactic signal. Inflections 
for nouns, pronouns, and adjectives are ambiguous in many 
single words but there is less ambiguity in concord groups 
(composed of a noun and its modifiers). Verb inflections 
are often ambiguous unless supplemented by nouns or pro- 
nouns which show person distinctions, by adverbial expres- 
sions of time, or by combination with other verbs (in verb 
phrases). 

Word order is a secondary syntactic signal. Old Eng- 
lish word order shows a high degree of regularity and 
conformity in particular types of constructions. Although 
the major word order patterns are usually followed when 
inflections are unambiguous, word order is sometimes 
freer when the case inflections are unambiguous and more 
stable when the case inflections are ambiguous. Some 
previous statements about the non-existence or unimpor- 
tance of word order in Old English must be considerably 
modified. 

In general, the Old English charters conform to the 
syntax found in other types of Old English writing. How- 
ever, in some of the usages for case, mood, and tense, 
this corpus differs markedly. 

Dependent clauses can be divided into three definite 
types which are distinguished by their structural charac- 
teristics and functions rather than by meaning. Each type 
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of dependent clause has a particular structure, introduc- 
tory word or words, word order, and function. 

In modification structures, both inflection and word 
order operate. Modifiers of nouns agree with the noun in 
gender, case, and number (except modifiers which are 
personal pronouns or nouns in the genitive case). Modi- 
fiers of nouns usually occupy a particular position and 
order in relation to the head word. 

Uninflected parts of speech (adverbs, conjunctions, and 
prepositions) fill syntactic positions which usually have a 
fixed word order: sequence indicators, indicators of in- 
clusion, the preposition in prepositional phrases, and the 
conjunction when it functions as a connective between two 
units (rather than as an indicator of sequence or inclusion). 

Although this corpus contains texts in West Saxon, Mer- 
cian, Kentish, and Northumbrian dialects, there is nothing 
in the syntax which significantly and consistently differen- 
tiates one dialect from another. 

In the later documents, a change toward Modern Eng- 
lish word order is noticeable especially in the dependent 
clauses. Simple sentences and independent clauses have 
a word order that is much the same as that of Modern 
English throughout the period. Any diachronic statement 
about this corpus must be qualified because the number 
and the type of texts differ in each century. 

The syntax of Old English does not depend wholly upon 
one type of system for indicating the relationships between 
words; it employs inflection and word order (which may 
operate simultaneously or which may supplement each 
other) as well as supplementary words, phrases, and 
clauses. Microfilm $3.60; Xerox $12.20. 279 pages. 


LOS ESTUDIOS ARABES EN ESPANA 
EN EL SIGLO XIX 


(L. C. Card No. Mic 58-7699) 


Manuela Manzanares Cirre, Ph.D. 
University of Michigan, 1958 


The purpose of this dissertation is to present a detailed 
study of the growth, evolution and achievement of Spanish 
Arabic Studies in the nineteenth century. 

The method of approach has been to present in the 
Introduction and in the first chapter a survey study of 
Arabic studies in Spain from the Middle Ages to the end 
of the eighteenth century. The rest of the eleven chapters 
deal with the different Spanish Arabists who made definite 
contributions to the establishment of Arabic studies in 
Spain in the nineteenth century. 

The results obtained may be summarized as follows: 
during the Middle Ages the contact of Christian and Arabic 
cultures in Spanish soil gave to Spain some of her histori- 
cal and cultural peculiarities. From the twelfth century 
on Northern Christians began to realize how much Arabic 
civilization had already shaped the life and customs of the 
Peninsula. Some very alert spirits were able to under- 
stand how the Arabs had incorporated the Greco- Latin 
philosophical and scientific tradition to their thoughts. 
Among the Spaniards in those early times, D. Raimundo 
de Toledo, Alfonso el Sabio and others ordered Arabic 
works to be translated into Latin and Spanish which be- 
came known to Western World. Later, with the triumph 





of Christendom in Spain and the Renaissance, Arabic cul- 
ture was to be if not entirely forgotten, at least set aside. 
Spain after her national consolidation at the end of the XV 
century took special pains to suppress Islamic tradition. 
The Catholic Church was considered to be not only the 
national church, but also the symbol of United Spain. Be- 
cause of this fact, Arabic studies in Spain as well as in 
the rest of Europe were most encouraged to defend Chris- 
tianity and Christian culture. 

The XVIII century and the Enlightment changed some- 
what this panorama. Scholars began to show a certain 
curiosity toward the Arabs. Later, the Romantic move- 
ment, with its emphasis on strange places and civiliza- 
tions, gave to these activities a fresh start. Spanish Ro- 
manticism in its search for exoticism went back to the 
Middle Ages. Spanish Romantics became specially con- 
cerned with the Oriental aspects of the Islamic legacy in 
Spain. The extent of this legacy was found to be very 
great. From a purely literary and imaginative interest 
in Islam the Romantics searched for a deeper and more 
scientific point of view. They started to see the influences 
left by eight centuries of intimate contact between Chris- 
tians and Mohammedans. Fiction gave way to science, 
and Romanticism to erudition. 

José Antonio Conde was the first to publish a History 
of the Spanish Reconquest entirely based on Arabic Sources 
and an Arabic point of view. Later Pascual de Gayangos 
applied a strictly modern criticism to his studies and 
researches and, for all practical purposes, founded defi- 
nitely an Arabic School. Francisco J. Simonet and L. 
Eguilaz y Yanguas devoted themselves to the philological 
field and studied the Arabic etymology of many Spanish 
words. In literature the origins of Spanish medieval poetry 
and music were related to Moorish poetry and music. 
Spanish “Literatura aljamiada”, Spanish literature written 
in Arabic characters, was discovered and its importance 
emphasized by Conde, Gayangos, Estébanez Calderon and 
others. 

The following generations of scholars enlarged year by 
year their researches to the point that they sought to ex- 
plain the whole of Spanish civilization as a mixed spiritual 
creation due partially to European and Christian influences 
but modified to a tremendous extent by the impact of the 
Islamic world. Microfilm $4.30; Xerox $14.40. 334 pages. 


FEATURES OF NEW ENGLAND 
RUSTIC PRONUNCIATION IN 
JAMES RUSSELL LOWELL’S BIGLOW PAPERS 


(L. C. Card No. Mic 58-7708) 


James Walker Downer, Ph.D. 
University of Michigan, 1958 





This study seeks to analyze and identify features of 
pronunciation in Lowell’s Biglow Papers by the use of 
features of pronunciation in present-day rustic dialects 
in New England. The assumption underlying the study 
and determining the method followed is that conservative 
rural speech of certain parts of New England has pre- 
served features which were present in Lowell’s day and 
in the area of New England which he knew well, Cambridge 
and Middlesex County, Massachusetts. 
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The body of evidence which makes this study possible 
is that contained in The Linguistic Atlas of New England’ 
and the Handbook of the Linguistic Geography ot! of ‘New Eng- 
land,” which present an extensive treatment of original 
settlement and later population growth and movement in 
New England communities, along with close phonetic re- 
cordings of the speech of over 700 speakers carefully 
selected and classified as to age, social position, and 
education. 

The area of New England most likely to have preserved 
archaic features of pronunciation is northeastern Massa- 
chusetts, New Hampshire, and Maine. Within this broad 
area, the speech of northern Middlesex County, Massachu- 
setts, and the Merrimack Valley in New Hampshire is 
likely to be closest in phonemic system to rural Middlesex 
speech of the early nineteenth century. 

To determine what Lowell represented as significant 
about Middlesex Yankee pronunciation, it is necessary to 
find what is contrastive between rustic speech and cultured 
speech in modern New England. We assume these con- 
trasts to be a sound basis for determining the differences 
between nineteenth century rustic speech and Lowell’s 
own cultured speech. Analysis of the speech of six old- 
fashioned rustic informants in Middlesex County, Massa- 
chusetts, and the Merrimack Valley in New Hampshire 
and of two cultured speakers in the same area has shown 
no differences in the inventory of phonemes, a few differ- 
ences in the pronunciation of phonemes, a few in the fre- 
quency of occurrence of phonemes, and some in the condi- 
tions of occurrence of phonemes. More striking are the 
differences in incidence of phonemes in words. 

Interpretation of Lowell’s unconventional spellings 
requires analysis of the relation between spelling symbols 
-- graphemes -- and phonemes. The base of this analysis 
must be the correlation between the graphemes of conven- 
tional spelling and the phonemes of cultured speech. Then 
the contrasts between conventional spelling and the uncon- 
ventional spellings can be matched with the contrasts be- 
tween cultured speech and rustic speech. 

With the results of the spelling analysis it is possible 
to turn to what Lowell was actually trying to show as sig- 
nificant about rustic Yankee speech. Classification of 
Lowell’s misspelled words and checking with Linguistic 
Atlas evidence reveals that Lowell indicated principally 
differences in incidence of phonemes and perhaps suggested 
a few differences in pronunciation of phonemes. In repre- 
senting incidence of phonemes Lowell has been on the 
whole accurate. He has certainly been extensive. His 
characterization of the dialect primarily by incidence of 
phoneme, is successful, suggesting to the informed reader 
the actual sounds, the intonation, the rhythm, and the ca- 
dence of rustic Yankee speech. 

Microfilm $4.70; Xerox $15.80. 368 pages. 
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A HISTORICAL PHONOLOGY OF CZECH 
(L. C. Card No. Mic 58-5589) 


Richard Leaman Leed, Ph.D. 
Cornell University,. 1958 


The purpose of this thesis is to state in structural 
terms the principal phonemic innovations which took place 
in the period between Proto-Slavic (PS) and modern Czech 
(Cz), and to arrive at a statement of the relative chronology 
of these innovations, insofar as this is possible. The var- 
ious intermediate stages set up are based on successive 
linguistic splits of a proto-language into two different 
languages. Thus, PS > Proto-West Slavic (PWS) > Proto- 
Czechoslovak (PCS) > pre-Czech (pCz) > Cz. A chapter 
is devoted to each of these stages. At the end of each 
chapter there is a summary which includes a chart of the 
phonemic changes, a list of phonemes at that stage, a 
table of distributional data, and a discussion of the partic- 
ular linguistic split involved. 

In the first chapter the phonemic system of PS is pre- 
sented. The analysis which serves as a point of departure 
assumes that the palatalization of consonants is the phone- 
mically significant feature and that the front vs. back 
quality of vowels is allophonic. 


/pbmvtdszlnrkg*x/. 


/pbmytds3)yz/. 
/t®z8cjsy/. 

Vowels: (iu a 0/ (with front and back allophones) and 
/eaéi/. 

Tone: // and /*/. 


Plain consonants: 
Palatalized consonants: 


Other consonants: 


The innovations in PWS (chapter 2) which initiate the 
split of PS are the coalescence of /§/ with /5/ and of /ty/ 
with /c/. The cluster /dy/ may be reanalyzed as an affri- 
cate /j/, but no phonemic coalescence results from this 
change. Innovations in the Proto-South East branch are 
discussed as evidence for the split of PS. Further changes 
in PWS are: the loss of /ly/ after non-initial labials, the 
loss of /y/ after /] r/, the loss of /a/ in weak position, 
the phonetic change [r] > [fF], and the development of pho- 
nemic vowel length from the coalescence of tone with 
contractions of VyV segments. 

The innovations from PWS to PCS are: the coalescence 
of /j/ with /z/, and the loss of nasalization, which results 
in the coalescence of /é/ with /a/ and of /6/ with /u/. 

The development of vowels before resonants in the formula 
(C)oRC may also be assigned to this period. 

In Chapter 4 the split of PCS is discussed. The Cz 
innovations which initiate the split are the coalescence of 
the reflex of PS /dy/ with /z/ and the partial coalescence 
of the reflex of PS /a @/ with the reflex of PS /ae/. The 
subsequent loss of palatalization and the rearrangement 
of the vowel system is also discussed in this chapter. All 
palatalized consonants except /t.d np l/ coalesce with their 
plain counterparts, resulting in the split of /i/ into /i/ 
and /4/ and of /o/ into /e/ and /o/. /a/ merges with /e/. 
The resulting pre-Czech vowel system is /iiueoa/ 
and a diphthong /ye/. All may be accompanied by vowel 
length /:/. 

Further changes in the vowel system, the coalescence 
of /l/ with /1/, contrasts introduced by borrowing (/g h f/), 
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and assimilation as to voicing are treated in the final chap- 
ter. Vowel changes are numerous. Some result in a re- 
distribution of existing phonemes (u >i; ay > ey) and 
others result in a change in the phonemic inventory (ye:, 

e >i: ye >e: £: Dey; § >1; u >; 6: >u).. The 
result of these phonologic changes is the following inven- 
tory for modern Cz. (Units having phonemic status as a 
result of various types of borrowing are enclosed in paren- 
theses.) 


Consonants: /pbmv(f)tdntdyszkhx(g)céZsFr 
rly/. 


Vowels: short /ieaou/ and long /i: (e:) a: (0:) u:/. 
Microfilm $2.00; Xerox $5.00. 96 pages. 


CRIMINAL LAW AND CRIMINAL PROCEDURE 
IN THE JONSBOK 


(L. C. Card No. Mic 58-5961) 


Thomas Owen Pinkerton, Ph.D. 
The University of North Carolina, 1958 





Advisers: George S, Lane and John G, Kunstmann 


This dissertation is an attempt at a legal analysis of 


the Joénsb6k, an Icelandic law book of the thirteenth century. 





It is the first such attempt made to analyze such a code in 
terms of modern American and English law. Inasmuch as 
an analysis of the entire work would be a very considera- 
ble undertaking, this study has been limited to criminal 
law and its procedure. 

The introduction presents a brief legal history of Ice- 
land prior to the adoption of the Jonsbok; a survey of 
previous work done on the Jonsbok; and an outline of the 
method of presentation used here. The dissertation itself 
consists of four chapters. The first three classify and 
interpret the criminal statutes of the Jonsbok, and the 
fourth discusses the statutes on criminal procedure found 
in the code. The crimes are classified into three groups: 
Nidingsverk (Chapter I), Serious Crimes (Chapter II), and 
Minor Offenses (Chapter III). The criterion of classifica- 
tion is the severity of punishment for each crime in con- 
junction with the number of jurymen before whom the case 
is tried. Thus, Nidingsverk are crimes punished by per- 
manent outlawry and by forfeiture of real property, and 
are tried by twelve jurymen. Serious Crimes are those | 
punished by outlawry and by fine or corporal punishment, 
and are tried by twelve jurymen. Minor crimes are those 
punished by fine or by corporal punishment, and are tried 
by six jurymen. Within each group, individual crimes are 
analyzed according to the severity of their punishment and 
according to the nature of the crime. The punishment for 
each crime is discussed with that crime. Chapter IV takes 
up the statutes on criminal procedure in the order in which 
they would be applicable in the actual trial of a case. In- 
cluded here also is a discussion of the criminal courts and 
their officials. Microfilm $3.25; Xerox $11.00. 250 pages. 

















THE GRAMMATICAL STRUCTURE 
OF OAXACA CHONTAL 


(L. C. Card No. Mic 58-7802) 


Viola Grace Waterhouse, Ph.D. 
University of Michigan, 1958 


Oaxaca Chontal is a Hokan language spoken in southern 
Mexico. The language is discussed in terms of both its 
classification, and its structural units, which include syn- 
tagmemes, tagmemes, morphemes, and phonemes. 

The introduction includes a critical bibliography, chron- 
Ologically arranged, of works dealing with the people and 
the language and the history of the problem of its linguistic 
affiliation. It also includes a glossary of terms and sym- 
bols used in the first chapter. 

The first chapter deals with the structural sentence 
types, called syntagmemes. Four major classes are listed 
and described: Affirmation, Negation, Interrogation, and 
Exclamation or Sequence. These classes are distinguished 
from each other by the obligatory tagmenes they contain 
and by the type of intonation which accompanies them. 
Each syntagmeme class is composed of a number of sep- 
arate syntagmemes, classified on the basis of the type of 
predicate tagmeme they contain. Simple, expanded, and 
complex types of each syntagmeme are included. 

The second chapter deals with the grammatical distri- 
butional units, called tagmemes. A tagmeme consists of 
a distributional slot plus a morpheme class which fills the 
slot. Tagmemes and hypertagmemes (manifested by two 
or more obligatory morpheme classes) are divided into 
predicate and concomitant classes. The predicate class 
is the obligatory constant unit of Affirmation and Exclama- 
tion syntagmemes, the variable unit of Negation and Inter- 
rogation syntagmemes. The concomitant class is the ob- 
ligatory variable unit of Affirmation syntagmemes, and an 
optional unit in Exclamation syntagmemes. Concomitants 
include such items as subject, means, time, location and 
the like. Each tagmeme is presented in terms of the mor- 
pheme classes which manifest it, and of the included lower 
level tagmemes which may be contained in it. 

The third chapter deals with the morpheme classes. 
There are four hyperclasses of morphemes: verbs, nouns, 
pronouns, and particles. Each hyperclass is described in 
terms of the distribution classes contained in it, and the 
allomorphs of the individual morphemes. Affixes are 
presented in a century-decade type of classification. Verbs 
are divided into transitive, recipient, process, and intran- 
sitive classes according to their root and stem formation, 
their occurrence with and without person markers, and 
their external distribution in terms of the tagmemes they 
manifest. Nouns are divided on a similar basis into qual- 
ity, person, locational, temporal, and item classes. Pro- 
nouns are divided into personal and demonstrative classes. 
Particles are divided into modal, quotative, locational, 
temporal, negative, introductory, exclamatory, imperative, 
hortatory, connective and verbal classes. 

The fourth chapter presents the contrastive features of 
the consonant phonemes, including a consonant chart. A 
detailed statement of the phoneme system is not included 
since it has already appeared in print. 

A complete bibliography is appended, including items 
discussed critically in the introduction and other items 
relating to linguistic theory. 

Microfilm $2.30; Xerox $10.20. 176 pages. 
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LANGUAGE AND LITERATURE, MODERN 
THE VICAR OF WAKEFIELD: ITS RELATIONSHIP 
TO THE EIGHTEENTH CENTURY NOVEL 
(L. C. Card No. Mic 58-7674) 


Michael Edward Adelstein, Ph.D. 
University of Michigan, 1958 





This dissertation provides an explication of The Vicar 
of Wakefield in order to interpret it, to evaluate it, and to 
relate it to the tradition of the eighteenth-century novel. 
Such a study is justified because of the absence of any sim- 
ilar extensive critical analysis in spite of the continued 
popularity of Goldsmith’s novel, and because of present 
conflicting views about the work in spite of the established 
significance of its author. 

The Vicar’s theme, plot, characters, setting and atmos- 
phere, and style are examined in order to perceive Gold- 
smith’s purpose in writing the work and to evaluate his 
ability as a literary craftsman. This intrinsic approach 
substantiates the theory that Dr. Primrose was originally 
conceived as a satirical character, who was to have been 
ridiculed for his lack of prudence in exposing himself and 
his family to numerous disasters. Instead, Goldsmith, in 
about the middle of the novel, lost sight of the initial theme 
and became concerned with the Jobian problem of with- 
standing adversity. The critique also reveals the consist- 
ency of the plot’s structure despite the carelessness of its 
execution, the dramatic nature of the style with its reliance 
upon theatrical devices, the significance of contrast in 
atmosphere and setting to suggest social views similar to 
those in The Deserted Village, and the artistry of charac- 
. ter delineation achieved in part through the effective use 
of irony in the handling of the first person narrator. 

An insight into The Vicar is also provided by the ex- 
trinsic approach of examining Goldsmith’s other works. 
His critical opinions about the novels of the period are 
found to be generally consistent with his own narrative 
effort except for its tragi-comic nature. A review of his 
other works written at about the same period reveals an 
almost constant preoccupation with prudence and little 
concern with fortitude. Both these conclusions corroborate 
the theory that Goldsmith changed the thematic emphasis 
of his novel. This section of the study deals in addition 
with the moot question of The Vicar’s sentimentalism. By 
analyzing the work in terms of its emotional intensity, its 
view of romantic love, its treatment of seduction, and its 
initial theme, one can observe why Goldsmith’s novel 
belongs in the tradition of Fielding and Smollett rather 
than that of Richardson. 

Dissociated from sentimentalism, The Vicar is related 
to eighteenth-century humor, which is viewed as a form of 
affectionate ridicule derived in part from the mollifying 
influence of sentimentalism upon satire. The development 
of this aspect of the comic is traced through the works of 
Addison, Fielding, and Smollett to Goldsmith with special 
emphasis on the Quizotic-like figures of Sir Roger de 
Coverley, Parson Adams, Sir Launcelot Greaves, and Dr. 
Primrose, all of whom combine heroic traits with those 
eccentricities of the Jonsonian “humour” character. 

The study concludes by discussing the problem of eval- 
uating The Vicar but asserts that while Goldsmith’s work 
cannot be ascribed a place among novels of the first rank, 
Its ineffable charm and its realistic but genial portrayal 























of humanity contribute not only to its immortality but 
entitle it to be considered as one of the literary master- 
pieces of the eighteenth century. 

Microfilm $3.40; Xerox $11.60. 262 pages. 


THE AMERICAN CRITICISM OF 
FRANZ KAFKA, 1930-1948 


(L. C. Card No. Mic 58-3131) 


Ann Thornton Benson, Ph.D. 
The University of Tennessee, 1958 


Major Professor: Robert Daniel 


This study is a survey and assessment of Kafka criti- 
cism published in the United States between 1930 and 1948. 
It covers a period beginning with the publication of Kafka’s 
first work in this country and ending eighteen years later, 
by which time the main critical interpretations were fully 
developed and criticism was becoming largely repetitious. 
It reviews all books, periodical articles, and newspaper 
reviews dealing with Kafka during this period. This study 
traces the development of various interpretive “schools” 
and the critical warfare which developed among them as 
a result of the many extreme theories which were ad- 
vanced. It describes the critical chaos which was charac- 
teristic of Kafka commentary and which created additional 
difficulties in the interpretation of an already difficult 
writer. It calls attention to the more reasonable explana- 
tions and traces the development of a type of interpreta- 
tion which, in its breadth and sanity, seemed more nearly 
acceptable than any other. 

Microfilm $3.40; Xerox $11.60. 261 pages. 


A HISTORY OF THE 
ITALIANS IN NEW MEXICO 


(L. C. Card No. Mic 58-3510) 


Frederick G. Bohme, Ph.D. 
The University of New Mexico, 1958 


Although Italians represent one of the largest sources 
of American immigration, they have never comprised more 
than six-tenths of one per cent of New Mexico’s population. 
They are important, nevertheless, because second to na- 
tives of Mexico they comprise the largest foreign-born 
group in the state. They are significant because Italian 
churchmen and Italian settlers, more than any others, 
provided a “bridge” between the Anglo-Saxon and Hispano 
cultures found here. 

Between 1867 and 1919 New Mexico was part of the 
mission field assigned to the Neapolitan Province of the 
Society of Jesus. During this period priests and brothers 
of this Order, all natives of Italy, came to the Territory 
and established parishes in Albuquerque and Las Vegas. 
They conducted missions elsewhere in New Mexico, and 
used it as a base of operations for the religious develop- 
ment of Colorado and the El Paso area of Texas. They 
established public and private schools in the 1870’s, and 
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built Las Vegas College. In 1873 they began printing 
school books in Albuquerque, and in 1875 started the Revista 
Catolica at Las Vegas. The Revista, still published at 

El Paso, reveived wide circulation, and its weekly issues 
reflected the Jesuits’ political activities in the Territory. 
Through the Rev. Donato Gasparri and their efforts to in- 
corporate as a Territorial institution with broad powers 
exempt from governmental control, they gained national 
notoriety and Congressional nullification of their incor- 
poration act. They influenced the economic and religious 
life of Albuquerque past the time of the mission’s official 
disbanding in 1919. The hermit missionary, Giovanni 

_ Maria d’ Agostino, in the 1860’s, as well as many native 
Italian clergy now serving in the state, figure in New Mex- 
ico’s history. 

The majority of the Italian settlers in the Territory are 
from northern and central Italy, where they were usually 
engaged in farming. Coming to New Mexico primarily be- 
cause of the economic opportunity offered, many obtained 
jobs in the coal mines of the northern and western parts 
of the Territory from 1880 on. After several years in the 
mines accumulating capital, they opened stores, saloons, 
and other small businesses. They attracted relatives or 
friends to New Mexico, either to help them or to have them 
begin the same economic pattern of change from mining to 
private enterprise. A few homesteaded ranch land, but 
even in southern New Mexico few Italians went into farm- 
ing despite their agricultural background. Several families 
of stonemasons were imported to help build St. Francis 
Cathedral in Santa Fe, and remained to become prominent 
among the contractors of public and business structures. 

Albuquerque became the center of Italian activity in the 
Territory from 1900 on, both in the religious and the bus- 
iness world. The majority of the residents here are from 
the Province of Lucca. The first generation, in particular, 
has been prominent in the saloon, wholesale and retail 
liquor businesses. 

In Raton, Gallup, and Albuquerque, where there were 
sufficiently large concentrations of these people, mutual 
benefit societies were organized. They provided not only 
a social outlet for the Italian immigrants, but accident and 
burial insurance as well. These “lodges” have tended to 
die out with the first generation, however, as their children 
have joined the traditional American fraternal organiza- 
tions. 

The Italian immigrants in New Mexico learned Spanish 
and English readily, and often established businesses which 
served peoples of both languages. They moved readily in 
both “Anglo” and * Hispano” society, and while they tended 
to marry within their own Italian social group, they have 
had a higher “exogamy” rate than their countrymen in 
other parts of the United States. Once settled in New Mex- 
ico, they speedily became naturalized and loyal citizens, 
participating in local, county, and state politics. 

The Italians have made no significant contributions to 
letters or the arts, but what is more important for New 
Mexico, they have promoted understanding among peoples 
of divergent cultural backgrounds. 

Microfilm $3.90; Xerox $13.20. 301 pages. 
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AYALA’S VISION OF SPAIN 

(L. C. Card No. Mic 58-3393) 

Ruth Foster Campbell, Ph.D. 
Duke University, 1958 


Supervisor: R, L. Predmore 


The introductory chapter of this dissertation contains 
a short biographical sketch of Ramon Pérez de Ayala and 
a critical review of the individual volumes of his Obras. 
Ayala’s concern for the problems of Spain during the 
first quarter of the twentieth century lends his writings 
their main unity. Chapters II through VII of this study 
attempt a reconstruction of the Spanish contemporary 
scene as revealed in Ayala’s writings. I have tried to 
show that the author views Spanish life from two angles: 
(1) evocatively, as an artist searching out the soul of a 
people; (2) objectively, as a diagnostician examining the 
causes for decline in national vigor. 

Chapter II defines the geographical scope of Ayala’s 
Spain. The author’s horizon is limited chiefly to Astur- 
ias and Madrid. 

Chapter III describes Jesuit education in Spain during 
the author’s formative years. Drawing on memories of 
his student years in Jesuit schools, Ayala tells a story of 
cruel discipline, fierce scholastic rivalry, and disillusion- 
ing materialism encountered there. Since education in 
Church schools was traditional for the sons of prominent 
Spanish families, the author attributes much of the inad- 
equacy and immaturity of the young men of Spain to errors 
in Jesuit teaching. 

Chapter IV treats the Catholic Church as the ever pres- 
ent reality which it is to the people of Spain. Ayala shows 
the Church in a dual réle, power-seeking as well as char- 
itable. In every situation in Spanish life the Church is seen 
to exert an important influence. The author believes the 
Church to be a waning spiritual force, however, because 
of its increasing emphasis on political intrigue and the 
accumulation of wealth. 

In Chapter V the complex structure of the Spanish po- 
litical system is explained. Spain, officially a constitu- 
tional monarchy, functions actually as an oligarchic state 
exploiting national resources for the benefit of a privi- 
leged few. 

Chapter VI presents Ayala’s picture of the aristocracy 
and their political henchmen, the caciques. Taken to- 
gether, his aristocratic portraits speak of proud Gothic 
heritages now in decline. Moreover, the Spanish aristo- 
crat’s strong feeling of class superiority is not relieved 
by a sense of social responsibility. The cacique, through 
bribery or intimidation, makes sure of the control of the 
Oligarchy over provincial life. 

Chapter VII tells the story of small-town provincial- 
ism. Ayala regards life in little Spanish towns, in spite 
of its conservatism, as-wholesome and productive, since 
it encourages the growth of certain unspoiled personal- 
ities upon whose soundness and vitality the author seems 
to base much of his hope for national regeneration. 

In Chapter VIII appears a panoramic view of the liter- 
ary, theatrical and political world of Madrid. Ayala dis- 
covers a pseudo-intellectualism in the Spanish capital that 
discourages creativity and leads to frustration. 

The final chapter, opening with an indication of the im- 
pulses inspiring Ayala’s vision of Spain, ends with an 
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evaluation of the accuracy and completeness of this vision. 
The following sentences repeat this evaluation in brief 
form: In the poems and later novels, working as a cre- 
ative artist, Ayala succeeds in capturing the true flavor of 
Spanish character--of both the land and the people. In his 
analysis of national problems, however, the author’s con- 
clusions suffer from a certain incompleteness because he, 
like Spanish liberalism in this epoch, tends to view the 
ills of Spain from a political or moral angle to the neglect 
of vital economic factors. 

Microfilm $3.15; Xerox $10.80. 243 pages. 


THE TREATMENT AND EVOLUTION OF THE 
JEUNE FILLE AS A DRAMATIC CHARACTER 
IN THE CONTEMPORARY FRENCH DRAMA 
(1918-1953) AS PORTRAYED BY 
REPRESENTATIVE FRENCH PLAYWRIGHTS 


(L. C. Card No. Mic 58-7003) 


Alexis Adelbert Caron, Ph.D. 
University of Minnesota, 1958 





The objectives of this study are (1) to note the consid- 
erable number of contemporary French plays produced 





between 1918 and 1953 in which the jeune fille is a central 


figure or an important secondary character; (2) to study 
the various types of jeune fille (the ingénue, the fallen, 
the abnormal, the jeune fille moderne, and the seeker of 
purity) as treated during this period by representative 
dramatists (Achard, Amiel, Anouilh, Jean-Jacques Ber- 
nard, Bernstein, Bourdet, Camus, Cocteau, Deval, Donnay, 
Gide, Giraudoux, Lenormand, Mauriac, Montherlant, Nat- 
anson, Passeur, Raynal, Romains, Salacrou, Sarment, 
Sartre, and Vermorel); and (3) to show the general evolu- 
tion in the portrayal of the jeune fille as a dramatic char- 
acter as a consequence of the social and literary trends 
of the period. 

In each chapter, there is a descriptive analysis of 
every jeune fille of a particular type in order to study the 
manner in which the different dramatists portray her, to 
note their reasons for depicting her, and to observe if the 
treatment changes during the period. In the second part 
of each chapter, the main social and literary trends re- 
sponsible for her dramatic appeal are traced. 

In almost 30 per cent of the plays considered, there 
were jeunes filles who were sufficiently portrayed to ap- 
pear in this study. This is significant because jeunes 
filles were depicted in less than 1 per cent of all the plays 
produced from 1650 to 1914. The treatment of the ingénue 
and the abnormal jeune fille has remained constant, but 
there have been definite changes in that of the other three 
types. 

Except for the ingénue, whose appearance was based 
on individual, personal reasons on the part of the drama- 
tists, there has been a general evolution in the portrayal 
of the jeune fille. The fallen became important in the 
early twenties and through the mid-thirties as a result of 
World War I, the relaxation of parental authority, and the 
countiess novels concerned with this type. In the twenties, 
the abnormal was portrayed to point out a particular ab- . 
normal behavior, to reveal the inquiétude of the postwar 
generation, or both because it was the moment of the 




















—— 


great importance of Freud, Gide, Dostoievski, Pirandello, 
Proust, and the Surrealists. In the forties, as a result of 
the economical, governmental, and military crises through- 
out the world, the dramatists were primarily interested 

in universal problems and depicted an abnormal jeune 

fille as a means of illustrating one of their favorite themes 
or their philosophy. The jeune fille moderne began to ap- 
pear in great number after the mid-twenties as a result 

of the changing educational system, the relaxation of par- 
ental authority after World War I, the influence of Ibsen, 
Gide and Proust, the women littérateurs, and the large 
number of novels portraying this type. A renewal of the 
nationalistic, philosophic, and religious spirit that was 
lost after World War I and the preoccupation of literary 
men with essential human problems were responsible for 
the advent of the seeker of purity after 1930. 

Though the popularity of the jeune fille as a dramatic 
character has remained remarkably steady throughout the 
period both numerically and percentage-wise, the same is 
not true for each type: the ingénue’s importance has grad- 
ually dwindled; the fallen jeune fille has steadily declined 
in popularity though she is still often portrayed; the ab- 
normal shows little attraction for the dramatist at pre- 
sent, the jeune fille moderne has remained consistently 
popular for more than three decades, and the seeker of 
purity still remains, by far, the most portrayed of the 
jeune fille types. 

Microfilm $4.85; Xerox $16.20. 379 pages. | 























REASON AND DESIRE IN 
THE PLAYS OF JOHN MARSTON 


(L. C. Card No. Mic 58-7004) 


Jules Chametzky, Ph.D. 
University of Minnesota, 1958 


An inner consistency can be found in Marston’s work 
despite the ambivalence in him that seems at times to 
reduce it to incoherence. Marston in all his plays may 
said to have been a moralist troubled and even obsessed 
by a morbid conception of evil. 

Marston’s early plays focus with increasing intensity 
upon the opposition between Machiavel and Malcontent: 
the one an embodiment of evil, the other of the satirist 
and moralist. The satanic Machiavellian invariably dis- 
plays an immoderate desire or appetite to achieve ends 
that have no sanction in any conventional system of law 
or morality. The malcontent is made distraught by his 
lively awareness of man’s excessive and immoral behav- 
ior. When he moralizes, the malcontent appeals to the 
use of Reason--that faculty in man that distinguishes him 
from the beast--as the way in which man may correct and 
harmonize his unruly appetites. The opposition between 
Malcontent and Machiavel may be seen as a clash between 
Reason (order, law, good), and Desire (chaos, anarchy, 
evil). 

Marston’s malcontents’ moral pretensions are seri- 
ously weakened in several respects. There is a great 
discrepancy between the foul language and imagery they 
usually employ and their righteous stance. More seriously, 
their appeal to reasonable behavior in the name of a 
higher moral order fails to be convincing because it is too 
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often merely declamatory, at variance with inconsistencies 
in their character, or ineffectual as a guide to action unless 
it is implemented with immoral means. The absolute fail- 
ure of this position as a moral one is best revealed in The 
Malcontent, in which Marston’s most successfully realized 
malcontent is almost indistinguishable from his most suc- 
cessfully realized Machiavel--in all ways save his attitude 
towards sex. 

The same conflict between Reason and Desire is re-. 
vealed in the plays of Marston’s Jacobean period, in which 
sex--rather than the political world--is the dramatist’s _ 
central concern. In these plays there is an invariable op- 
position between lust-in-action and an example or norm of 
virtuous love, that is, unrestrained appetite opposed to ra- 
tional love (which is Platonic in its purest form). Often 
despite the author’s probable intention, virtuous love is an 
empty ideal that it is difficult for the reader to take ser- 
ously and impossible for the poet to make a living reality. 
Lust, however, is vividly and concretely presented, often 
providing the chief interest and impetus of his plays. De- 
spite the moralistic stance he often assumes, Marston 
cannot conceive an effective antithesis to unrestrained ap- 
petite. } 

In the face of the despair and moral chaos that emerge 
from the clash of these opposing values, Marston strikes 
two dominant philosophical attitudes: the Stoical and the 
skeptical--reflections of a lifelong conflict in his divided 
mind and, ultimately, for him unsatisfactory. Like other 
writers of the seventeenth century whose work reflects 
nescience, skepticism, or nihilistic despair--and like 
many of the most disillusioned characters in his plays-- 
Marston took orders and retired to a religious life. 

Microfilm $2.70; Xerox $9.20. 205 pages. 





THE PORTRAYAL OF FEMININE LIFE IN 
THE NOVELS OF FERNAN CABALLERO, 
ALARCON, PEREDA, AND VALERA VIEWED 
AGAINST THE BACKGROUND OF WOMAN’S 
POSITION IN NINETEENTH-CENTURY SPAIN 


(L. C. Card No. Mic 58-7268) 


Jeanne Maurer Chew, Ph.D. 
The Pennsylvania State University, 1958 


A comparison of the role of woman in the novels of the 
early realistic writers, Fernan Caballero, Pedro Antonio 
de Alarcon, Juan Valera, and José Maria de Pereda, with 
the actual position of woman in nineteenth-century Spain 
reveals that although much of feminine life finds reflection 
in the novel, the picture is only a partial one. The polit- 
ical, economic, and social changes of the nineteenth cen- 
tury brought about many transformations in Spanish life, 
and these were bound to affect womanhood. In the areas 
of education, employment, and social activity the Spanish 
woman had heretofore been greatly restricted, but now 
leaders were calling for greater freedom. Although in- 
novations were slow to materialize, the restless spirit 
of the times was evident in increased feminine participa- 
tion in public life. 

With the realistic novel woman’s life assumed greater 
importance, and in the work of these particular authors 
major emphasis is given to the various roles of woman 





and to the problems which accompany each phase of her 
life. However, the early realists’ interpretation of fem- 
inine life is a profoundly traditional one which binds them 
together as defenders of the established order. None of 
the four novelists is a standard-bearer of emancipation; 

on the contrary, each clings to the past, relegating woman 
to her accustomed place in the home and in society. The 
contemporary struggle between the old and the new is man- 
ifest throughout, and these authors customarily choose to 
depict and uphold the status quo for womanhood. 

These four novelists form a group by reason of their 
interests, attitudes, and portrayals. At the same time, 
their style of presentation varies greatly. The characters 
of Fernan Caballero are depicted with the traditional pat- 
tern of black and white contrasts of vice and virtue, but the 
stress on external action gradually diminishes in the work 
of the other authors where attention is focused on impulse 
and motivation as the basis of character portrayal. This 
new trend may be glimpsed in the novels of Alarcon and 
Pereda, but in those of Valera it assumes major propor- 
tions. The moral teachings so prevalent in the writings of 
Ferndn Caballero are of scant significance to Valera; as 
he ponders human foibles he does not attempt to correct 
them but uses them as a means of studying the interplay 
of motivation and emotion as they affect exterior reality. 
Nevertheless, despite individual differences in the treat- 
ment of feminine characters, a strong current of idealism 
underlies the work of all four authors. They see things as 
they want to see them, passing over the drab monotony of 
everyday life in favor of a happier picture tinged with a 
romantic idealism. 

A definite relationship exists between this early real- 
istic fiction and fact, but the portrayal of feminine life is 
conservative, idealistic, and, consequently, incomplete. 

In this fiction, many of the important issues concerning 
the status of woman of the day are neglected; therefore, 
the actual mirroring of woman’s world is only partially 
effected. Whether moved by a spirit of opposition to change 
or merely because of indifference, these writers show a 
marked preference for the preservation of woman’s tra- 
ditional place in life. Thus, they proclaim--openly or 
indirectly--that woman’s mission is to play her accus- 
tomed role as man’s companion and inspiration without 
aspiring to become his equal or superior. 3 
Microfilm $2.45; Xerox $8.40. 185 pages. 





A STUDY OF C. A. STEPHENS 
(L. C. Card No. Mic 58-7271) 


Richard Cutts, Ph.D. 
The Pennsylvania State University, 1958 


Charles Asbury Stephens (1844-1931) was for fifty- 
nine years a constant contributor to The Youth’s Compan- 
ion, a magazine, edited for the whole family, that at one 
time had the world’s largest circulation. Though the orig- 
inal intention of this study was to explore the influence 
that must exist in any writer with an audience as large as 
Stephens’ and to evaluate the quality of his writing, early 
investigations changed the nature of the problem by reveal- 
ing a paucity of critical, biographical, and bibliographical 
studies of the man and his work. Thus this study is an 
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extensive one, opening the life and work of Stephens to 
scholarly consideration, rather than an intensive study of 
any single phase of his work. 

Stephens received his early education in Norway, 
Maine, his birthplace and his lifelong home. Before grad- 
uating from Bowdoin College in 1869, he came under the 
influence of Elijah Kellogg, a pastor in nearby Harpswell 
and a prolific writer of boys’ stories, who urged Stephens 
to attempt writing juvenile literature. In 1870 he joined 
the staff of the Companion, forming an association that 
lasted until the death of the magazine in 1929. Though al- 
ways primarily a contributor, he carried some editorial 
duties during the first half of his career, particularly that 
of rewriting stories purchased solely for the ideas they 
contained. Thus he developed his gift for achieving the ef- 
fect of verisimilitude, an outstanding feature of his own 
stories, for it was the Companion’s policy to give its read- 
ers ostensibly true stories. 

Though nearly all of Stephens’ stories were published 
in the Companion, the task of compiling a complete bibliog- 
raphy of his work is hampered by the Companion’s early 
policy of publishing many stories anonymously. This study 
is based on 448 single stories and 88 continued stories, 
which appeared in a total of 416 installments. Fifty-nine 
of these stories were published without any signature. 
Though it is likely that there are other unsigned Stephens 
stories, only those stories that can be positively identified, 
through the signature or through internal evidence, are 
considered here. As is, a recognizable Stephens offering 
appeared on the average in one out of every three or four 
issues of the Companion during the entire fifty-nine-year 
period. 

There are three categories of Stephens stories: the 
stories of travel and adventure, set in the remote areas of 
the world; the stories of the great woods, set in the hunt- 
ing and lumbering camps of northern Maine; and the stor- 
ies of the old farm, the Old Squire stories, set in rural 
Maine in the 1860’s. The travel and adventure stories, 
primarily for juvenile readers, are notable for their em- 
phasis of the entertaining above the moral and the didactic, 
an advance over the practices of earlier writers for juven- 
iles. Many of the stories in the other categories had a 
wide adult readership. 

The extent of Stephens’ influence is indicated by the 
large number of readers of his stories, by the influence 
of the Companion itself, and by his method of presenting 
his ideas by implication rather than in the succinctly 
stated moral of the earlier juvenile writers. It was thus 
that he urged his ideas on education, on the importance of 
political action, on the toleration of religious views, and 
on the concept of individual responsibility. 

Stephens’ position in American literature depends main- 
ly upon the picture given in his stories of mid-nineteenth- 
century rural life. Though he was always more the liter- 
ary craftsman than the conscious artist, occasionally his 
love for his subject in some of the Old Squire stories is 
transmitted to the reader, giving these stories a literary 
validity despite some minor shortcomings of character- 
ization. Microfilm $4.60; Xerox $15.40. 358 pages. 























EMILE ZOLA’S PARIZHSKIIE PIS’MA 
(L. C. Card No. Mic 58-2907) 


Phillip Aaron Duncan, Ph.D. 
Indiana University, 1958 





Emile Zola’s initial success as a novelist came in 
Russia where between 1872 and 1877 his prose fiction met 
with virtually unanimous acclaim. In 1875 the French 
government closed down the newspaper, Le Corsaire, be- 
cause of an article which Zola had contributed. As a re- 
sult, none of the periodicals of the capital would accept 
his work, and since his novels were not selling well, Zola 
found himself in serious financial difficulties. Through 
the good offices of Ivan Turgenev, Zola found a ready mar- 
ket for his writing in the leading literary journal of Saint 
Petersburg, the Vestnik IEvropy. Turgenev arranged for 
the original publication in 1875 of La Faute de l’abbe 
Mouretin the January-March issues of the journal, and 
shortly afterward, the editor commissioned a regular 
monthly correspondence. 

Between 1875 and 1880 Zola forwarded a total of sixty- 
four articles to the Vestnik IEvropy on a wide variety of 
Subjects. The majority of these Parizhskiie pis’ma later 
appeared in major collections of Zola’s theoretical and 
imaginative writing. Fifteen articles and fragments of 
others still exist only in Russian translation. They repre- 
sent a fund of studies -- fictional sketches, theater re- 
views, reviews of the graphic arts, reminiscences, crit- 
iques of historical scholarship, chronicles of contemporary 
French life -- which contribute substantially to a fuller 
understanding of the vie interieure and the creative pro- 
cess of the author. 

Emile Zola’s critical articles were of especial moment 
to the most dynamic group in Russian society -- the pro- 
gressive intelligentsiia. In Zola’s “scientific” Rougon- 
Macquart novels, the progressive intelligentsiia sensed a 
new, more effective instrument of enlightenment, capable 
of awakening the public to the “sad reality” of Russian 
life by a scientifically-founded investigation of society. 
When Zola appeared before them in 1875 with the Vestnik 
IEvropy as his tribune, the reformists expected a full ex- 


























position of the new.method. For two years Zola was prob- 


ably the most popular literary critic in Russia. He did 
not clearly define his “scientific” method, however, and in 
1877, when it seemed evident that Zola was indifferent to 
socio-political progress, many of the reformists turned 
against him. Nevertheless, for the most part, the radical 
faction continued to endorse * zolaism.” Representatives 
of this group made common cause with the French natural- 
ist school in the journal Slovo from 1878 until 1881, when 
it was suppressed by the government. 

In spite of the eventual disaffection of many of his sup- 
porters, Zola’s influence on Russian letters and on the 
reform movement was significant in the late seventies and 
eighties. Zola’s Russian apprentices created a widespread 
vogue for the naturalist novel, and certain literary critics 
in Russia followed his lead in emphasizing the genesis of 
a literary work rather than its relation to social conflict. 
Zola, furthermore, was instrumental in turning Russian 
literature and critical writing in the eighties from its de- 
cidedly polemical tradition to a methodical, objective ex- 
amination of class mores and their formative influence on 
the character and conduct of the individual. Thus, in some 
measure, Zola broke ground for Marxism in Russia. 

Microfilm $2.40; Xerox $8.40. 183 pages. 
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LOS CUENTOS DE CLARIN. 
PROYECCION DE UNA VIDA 


(L. C. Card No. Mic 58-3222) 


Laura de Garcia Lorca, Ph.D. 
Columbia University, 1958 


This dissertation attempts the analysis of the art of 
Leopoldo Alas (Clarin) as a short story writer. It is di- 
vided into two parts: the first dealing with five novelettes, 
showing in each one the personal way in which Clarin elab- 
orates certain traditional problems and aspects of the 
novelistic art. The second consists of an analysis of the 
bulk of Clarin’s short stories and attempts to reveal the 
projection of his personality in a rich variety of themes 
and techniques. Clarin is the first modern Spanish writer 
who incorporates the traditional “costumbrista’” setting 
and atmosphere into a modern treatment and sensibility 
through a selection of elements, and a particular and poetic 
emotion. 

The importance of the autobiographical elements is 
consistently apparent in his stories: childhood, adoles- 
cence, university life, theater experiences, friends and 
foes, his great respect for the founders of “Krausismo’ 
as well as his scorn for the false followers of that school. 

In the relation between man and work, the study deals 
with the extraordinary compassion of Clarin toward hum- 
ble creatures, children, animals, even objects, that enrich 
his writings with a special depth and human sympathy, 
unique in a writer gifted with such a talent for detecting 
the weak points of men and society. The short story is 
for Clarin a means of expressing his “polifacetic” person- 
ality, where philosopher, jurist, moralist, satirist and 
artist appear in recurring complexity. 

Love, with a peculiar tinge of emptiness and the unat- 
tainable, is ever present in his short stories, although the 
treatment of love is related and blended with other themes 
and problems in such a way that it is impossible to desig- 
nate any group of them as love stories. 

Morality and religious feeling are two forms that could 
be considered ‘ leitmotives” of his writings. But Clarin’s 
meaning of “moral” has to do with the analysis of the phe- 
nomenon of free conduct and “the psychology of intentional 
actions” as well as the ‘interior man”. 

Clarin is usually studied in an evolutionary religious 
process that, for many, develops from an almost atheistic 
attitude to a strictly Catholic approach in his later writ- 
ings. However, it is important to show through his short 
stories that, on the contrary, Clarin’s spiritualistic and 
religious feelings are ever-present. His religious educa- 
tion, his sincere liberalism as well as a profound ethical 
sense of life, appear practically in all his pages. Clarin’s 
anticlericalism is another of those false ideas which, due 
to La Regenta, his great masterpiece, has disfigured his 
profile as a writer. Although in some stories a feeling of 
anticlericalism appears, his religiosity and exemplary 
priests are also present in most of his writings. His ha- 
tred of hypocrisy and intolerance in every form and in- 
stitution, is evident in all his short stories. It can be said 
that his ecclectic attitudes implied a surpassing of natural- 
ism. Clarin adapts some of the techniques of the natural- 
istic school to his own literary aims; but, owing to his 
definite feelings against Positivism and “scientificism”, 
his modern taste and sensibility, he is considered in this 


dissertation as a forerunner of the contemporary writers, 





specially Unamuno, Azorin, Valle Inclan and Pérez de 
Ayala. 

As a humorist he is presented as a subtle and compas- 
sionate writer. But his humor appears in a variety of 
forms: burlesque, fantastic, and grotesque with a flare 
for the “esperpento” that also brings him closer to the 
contemporary literary taste and technique. 

The dissertation has an Appendix with the reproduction 
of five stories that have not been collected before. 

Microfilm $5.10; Xerox $17.20. 400 pages. 


VOIAGE DE SIAM DU PERE BOUVET 


(L. C. Card No. Mic 58-5585) 


Janette Collet Gatty, Ph.D. 
Cornell University, 1958 


In 1685, year of the Revocation of the Edict of Nantes, 
Louis XIV sent to Siam an embassy, led by the chevalier 
de Chaumont, whose mission was to convert king Phra 
Narai to Catholicism, and to investigate the possibilities 
for French trade in Siam. On board of the flagship 
“V’Oyseau”, travelled also a group of six Jesuit mathema- 
ticians and astronomers journeying to China, as envoys of 
Louis XIV to the emperor K’ang-hi. One of them, Father 
Joachim Bouvet, is the author of the unpublished manu- 
script journal which is presented and commented upon in 
this thesis. It is a copy from the original, dated 1685, 
now the property of Cornell University. 

Preceding the text, an Introduction in three parts pro- 
vides an historical background necessary for the under- 
standing of Father Bouvet’s account, which is merely de- 


‘scriptive and does not cover the several issues at stake 


in this diplomatic mission. 


1 - “Présentation de l’ambassade au Siam de 1685” de- 
scribes the main participants of the expedition: M. de 
Chaumont, l’abbé de Choisy, le chevalier de Forbin and 
two religious groups, Foreign Missions and Jesuits. 


2 - “Relations du Siam avec 1’Europe avant l’ambassade 
due chevalier de Chaumont” is a survey of the events lead- 
ing Siam to seek an alliance with France: rise and de- 
cline of Portuguese influence in Southeast Asia, competi- 
tion of Dutch and English traders, triumph of the Dutch 
East India Company whose rapid expansion in Java and 
Celebes seemed to threaten Siam’s independence. The 
arrival of French missionaries in 1662 and of French 
traders in 1680, brought in a third European power which 
Phra Narai’s minister, the Greek Phaulkon, decided to 
use in opposition to Dutch aims. M. de Chaumont’s em- 
bassy marks the first episode of Phaulkon’s campaign, 
involving Siam’s need for France’s military support as 
well as Louis XIV’s desire to assert his glory by prose- 
lytizing in the Far-East, and by overcoming Dutch power, 
at the source of Holland’s prosperity. 


3 - The biography of Father Bouvet recounts the author’s 
career at the Court of Peking, as mathematician, astron- 
omer, missionary, and his participation in the well known 
“Querelle des rites chinois”. He initiated the Figuratist 

movement which detected traces of Christian dogma in 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1382 LANGUAGE AND LITERATURE 





ancient and cryptic Chinese writings. An exhaustive bibli- 
ography of Father Bouvet’s works and letters, among 
which are several not previously catalogued, completes 
Microfilm $4.70; Xerox $15.80. 366 pages. 


this study. 


MATTHEW ARNOLD’S ESSAYS IN CRITICISM: 
A CRITICAL EDITION 


(L. C. Card No. Mic 58-5587) 


Sister Thomas Marion Hoctor, Ph.D. 
Cornell University, 1958 








Although Matthew Arnold’s first series of Essays in 
Criticism has received a fair amount of scholarly atten- 
tion, no adequate edition of the book has been undertaken 
up to now. In 1918 Clement A. Miles and Leonard Smith 
published an annotated edition of Essays in Criticism, 
first series, but their work does not warrant reprinting as 
a standard edition. For the Miles and Smith edition offers 
an inferior text of Essays in Criticism, the text of the 
second edition, published in 1869. Both internal and ex- 
ternal evidence, however, clearly prove that the text of 
the third edition, that of 1875, represents Arnold’s final 
intention for the book. The primary purpose of the present 
edition is to establish the text of the work, and to present 
a correct version of that text, which in subsequent editions 
has become surprisingly corrupt. 

Prior to the present edition, no careful textual study 
of Essays in Criticism has been made. Since the Miles 
and Smith edition furnished no textual notes whatever, the 
first chapter of E. K. Brown’s Studies in the Text of 
Matthew Arnold’s Prose Works (Paris, 1935), represents 
the sole previous attempt to deal with the text of this work. 
Brown’s chapter, unfortunately, cannot be considered a 
“careful study,” since it contains a number of inaccuracies 
and even false statements about the text of. Essays in Crit- 
icism, first series. The textual history of the volume pre- 
sented in the Introduction to the present edition makes use 
of Brown’s chapter as an outline, but his assertions are 
freely corrected and completed. 

The textual history of the essays can be briefly sum- 
marized. There are four separate and significant texts of 
the work: (1) the original periodical texts of the essays; 
(2) the text of the first edition, 1865; (3) the text of the 
second edition, 1869; and (4) the text of the third edition, 
1875. The essays originally appeared in five different 
periodicals: “The Function of Criticism at the Present 
Time,” and “Joubert” in the National Review; “The Liter- 
ary Influence of Academies,” “ Eugénie de Guérin,” “Hein- 
rich Heine,” “ Pagan and Mediaeval Religious Sentiment,” 
and “A Persian Passion Play” in the Cornhill Magazine; 
“Maurice de Guérin” in Fraser’s Magazine; “Spinoza” 
in Macmillan’s Magazine; and “ Marcus Aurelius” in the 
Victoria Magazine. The first collected edition, published 
by Macmillan and Company, contained nine of these essays, 
preceded by a long, humorous Preface. For the second 
edition Arnold completely reorganized the Spinoza essay 
and subdued the Preface considerably. A tenth essay, 

“A Persian Passion Play,” was inserted for the first time 
in the third edition of Essays in Criticism, first series. 
The second and third editions were also published by Mac- 
millan and Company, and Arnold’s letters to Alexander 












































Macmillan furnish the external evidence for selecting the 
1875 text as the standard one. Subsequent editions pub- 
lished by Macmillan and Company reprint the text of the 
1875 edition, but in a format based upon that of the first 
American edition, the edition of 1883. 

In the present edition, the textual notes are arranged 
to assist the reader in following the development of those 
portions of the text where Arnold made significant revi- 
sions. The importance of these revisions is discussed at 
length in the Introduction. As for annotation, the explan- 
atory notes are designed to explore to some extent the 
background of the essays, and to furnish readers inter- 
ested in some particular allusion of Arnold’s with more 
pertinent information than the Miles and Smith edition 
affords. Finally, a brief bibliographical list of items spe- 
cifically concerned with Essays in Criticism, first series, 
is also included. 

Microfilm $7.75; Xerox $26.80. 609 pages. 





THE ACADEMY, 1869-1896: 
CENTER OF INFORMED CRITICAL OPINION 


(L. C. Card No. Mic 58-5759) 


John Curtis Johnson, Ph.D. 
Northwestern University, 1958 





The English periodical the Academy was a product of 
its founder’s high faith in scholarship, his belief that his 
countrymen needed nothing so much as a standard of ex- 
cellence in all intellectual disciplines, scientific and lit- 
erary alike, and his awareness that such a standard could 
be established only by confronting the English with the un- 
deniable superiority of Continental scholarship. The pres- 
ent study, after showing how the founder arrived at these 
convictions, concentrates upon an evaluation of the Acad- 
emy’s scholarly and scientific departments, the sections 














that did most to distinguish the periodical from its con- 
temporaries. 

The first chapter describes the intellectual background 
of the founder, the young Oxford scholar Charles Appleton, 
and the part he played in the important movement for uni- 
versity reform that was begun by Mark Pattison in the 
eighteen-sixties. It tells of Appleton’s stay on the Contin- 
ent and of the warm admiration for German scholarship 
that he shared with the other reformers; and it shows how 
both the university movement and the Academy sprang 
from one source, the desire to naturalize in England the 
“scientific method” and the respect for intellect that flour- 
ished in countries across the Channel. 

Chapter I, a general survey of the periodicalfrom its 
beginning in 1869 to its demise as a scholarly publication 
in 1896, contains a word about the foreign reviews that 
Appleton used as models; a discussion of the theological 
disagreement that led to the break between the founder and 
the first publisher; a description of the wider appeal of 
the Academy after it became a weekly in 1874; and a men- 
tion of the editors who succeeded Appleton upon his death 
in 1879. This chapter also gives a listing of the better 
known reviewers and a general description of each depart- 
ment. 

The third chapter describes the Academy’s treatment 
of the major subjects reviewed in its literature department, 
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with the exception of belles-lettres. The emphasis here is 
upon history, economics, political and social reforms, so- 
ciology, and political science, with briefer sections de- 
voted to biographical works and travel literature. The 
fourth chapter analyzes the contents of the Academy’s 
Science department, concentrating upon its coverage of 
philology, theology, philosophy, and the natural sciences, 
but noting also its handling of comparative religion, myth- 
ology, anthropology, archaeology, and psychology. 

The estimate of the Academy’s importance made in 
Chapters III and IV, the heart of the study, has been ar- 
rived at by recording the periodical’s judgments of the 
most famous English, Continental, and American scholars 
in each of the fields it treated; by measuring those judg- 
ments, where possible, against reputable twentieth century 
opinions; and by noting its awareness of significant new 
developments in the various intellectual disciplines; ina 
word, by showing its position with respect to the main cur- 
rents of late nineteenth century thought. To help provide 
the perspective necessary for such an evaluation, a brief 
history of almost all of the subjects treated has been given. 

The conclusion summarizes the attitudes and themes 
that gave unity to the Academy despite the immense vari- 
ety of subjects treated by it and shows how the journal was, 
as Appleton had hoped it would be, a * central organ of 
sound information and correct taste in intellectual matters” 
by virtue of the eminence of its reviewers in their respec- 
tive fields, its adherence to the principle of signed criti- 
cism, its cosmopolitanism, and the openmindedness of its 
editorial policy. 

Microfilm $4.05; Xerox $13.60. 313 pages. 








JEAN MAUCLERE AND LITHUANIA 
(L. C. Card No. Mic 58-7735) 


Stanley Jonaitis, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to explain Jean Mauclere’s 
interest in Lithuania and to analyze his works dealing with 
Lithuania, establishing their sources, Mauclére’s original 
contributions and the authenticity of Mauclére’s presenta- 
tion. Although not a major figure in modern French let- 
ters, Mauclére is important for the study of Franco-Lith- 
uanian cultural relations. 

In the first chapter Mauclere’s interest in Lithuania is 
treated in relationship to the totality of his life and works. 
Since there is a definite development and growth in Mau- 
clere’s relationship to Lithuania and in its literary ex- 
pression, his works on Lithuania are analyzed in subsequent 
chapters in chronological order. Mauclére became inter- 
ested in Lithuania through the discovery of Nesselmann’s 
Dainos, Littauische Volklieder, which resulted in Mau- 
clere’s article “ Littérature lithuanienne,” published in 
1913. Having coincidentally met in 1924 some Lithuanians, 
Mauclere established close contacts with the Lithuanian 
colony in Paris and with the Lithuanian Legation. These 
contacts were mutually beneficial. The Legation made 
possible two journeys to Lithuania for Mauclére, all ex- 
penses paid, and supplied him with much information on 
Lithuania. Mauclere, having acquired an excellent know- 
ledge of the country and being sincerely attached to it, 








felt himself called upon to become a spokesman for the 
Lithuanian nation. 

Mauclére’s two travel diaries Sous le ciel pale de 
Lithuanie and Gens et Routes de Lithuanie give an authen- 
tic picture of Lithuania as it appeared to the French author 
in 1925 and 1930. Besides their literary merit, they-are 
valuable as historical documents. Mauclére’s three Lith- 
uanian novels, La Fille du Haff, Le Drame du Chateau-Noir 
and L’Agent 478, not only give an authentic picture of Lith- 
uanian life, but also defend the Lithuanian position in the 
Vilna and Memel problems. The sources of Contes lith- 
uaniens were the legends collected by Mauclere during his 
journeys in Lithuania and a few English, French and Ger- 
man collections of Lithuanian folklore. Maucltre pre- 
served the essential element of the Lithuanian fairy tales - 
their plot - although his treatment differs considerably in 
details. Littérature lithuanienne and Le Pays du Cheval- 
ier Blanc are the first extensive and objective histories 
of Lithuanian literature and of the Lithuanian nation to be 
published in France. The pamphlet Le Rayonnement de 
la France en Lithuanie traces the history of Franco-Lith- 
uanian cultural intercourse and is also an indictment of 
Russian enslavement of Lithuania. Mauclere gives an au- 
thentic and documented history of the suffering of Lithua- 
nia during German and Russian occupation in his book Le 
Peuple qui ne veut pas mourir, which remained unpublished. 

Mauclere’s books and numerous articles on Lithuania 
contributed much towards strengthening Franco- Lithuanian 
cultural and political relations. As the first authentic rec- 
ord of Lithuania to appear in France, they did a service to 
French literary exoticism and regionalism. 

Microfilm $3.25; Xerox $11.20. 252 pages. 



































WALDO FRANK: 
THE GROUND OF HIS MIND AND ART 


(L. C. Card No. Mic 58-5762) 


Jerome W. Kloucek, Ph.D. 
Northwestern University, 1958 
Adviser: Ernest Samuels 

Waldo Frank is generally recognized as one of Amer- 
ica’s leading cultural critics but is less known for his con- 
tributions to the range and form of the American novel. 
Though concerned, like many others, over the breakdown 
of values, beliefs, and old ways of life, Frank may be dis- 
tinguished from most contemporary American writers in 
that his entire career is dedicated to the search for a new 
cultural synthesis which, he insists, must be based upon 
an adequate metaphysics and religion. 

In his search Frank is indebted chiefly to Spinoza (his 
greatest inspiration), Hegel, Nietzsche, F. H. Bradley in 
philosophy; Dewey, F. Matthias Alexander, Freud in psy- 
chology; Eastern writings, Catholicism, Judaism, and the 
Spanish mystics in religion; nineteenth-centruy French 
writers, Maurice Barrés, André Gide, the early Jules 
Romains, Romain Rolland in literature. The world-view 
fashioned from such sources conceives of the universe as 
creative process integrating into an organic whole. In- 
dividual man, being, like all other things, a part or focus 
of this Whole, sustains the Whole through his creative 
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action and finds dignity and purpose through his relations 
with the Whole and with all other parts. These metaphys- 
ical abstractions become related to concrete experience 
through Frank’s religious and ethical applications. Strip- 
ping religion of all sectarian creeds, Frank finds at the 
core a mystic experience, which he views as naturalistic 
and therefore accountable entirely in terms of depth psy- 
chology. The mystic sense is intuitive and consists of 
feelings, but these feelings are already so ordered by one’s 
relations with the Whole that they direct one’s actions to- 
ward living. The recognition of this ordering Frank des- 
ignates as “organic knowledge.” Since his metaphysics 
premises that all rational knowledge, values, and ideals 
derive from feelings, Frank insists this organic knowledge 
must infuse the rational process and all man’s actions, | 
else man’s life disintegrates into unrelated fragments. 
Frank believes that by integrating intuition, reason, and 
action into the whole man, and by harmonizing man’s three 
dimensions (self, society, cosmos) into a true cultural syn- 
thesis, man may achieve a mature state of consciousness 
wherein he finds fulfillment as a “ person.” 

As cultural critic Frank has attacked the American con- 
cept of individualism in its various ramifications as an 
egoistic lust for power, and has challenged the metaphys- 
ical premises of “empirical rationalism” underlying Amer- 
ican culture. He has consistently sought to establish the 
values whereby there might be achieved a total reconstruc- 
tion of society and a reorientation of man in the modern 
world. First expressing his discovery of America’s prom- 
ise lyrically in Our America, Frank later achieved a full 
synthesis in Virgin Spain, Re-discovery of America, Amer- 
ica Hispana, this trilogy being as much an esthetic as a 
critical achievement in that Frank gave creative expres- 
sion to his vision of a new world. 

As novelist Frank was the first American writer to use 
interior monologue and introduced other expressionistic 
techniques in the attempt to depict synchronously all ac- 
tivities of the mind. Rahab, City Block, and Holiday 
achieve a lyrical form that makes them successful works 
of art. Frank further advanced his own artistry and con- 
tributed more to the range and form of the American novel 
with Death and Birth of David Markand, Bridegroom 
Cometh, Island in the Atlantic, Not Heaven, where he 
adopted the symphonic form to envision the whole of life 
within a character’s total self. 

Frank’s novels and critical works complement each 
other by expressing in esthetic and intellectual terms his 
vision of life, a vision that places him within the Whitman 
tradtion in American letters. His full achievement marks 
him as one whom Europeans recognize as a man of letters. 

Microfilm $7.40; .Xerox $25.80. 582 pages. 




















BILDERDILJK AND THE GERMAN ENLIGHTENMENT 
(L. C. Card No. Mic 58-7754) 


Walter Lagerwey, Ph.D. 
University of Michigan, 1958 


This study has a twofold purpose: it seeks a) to intro- 
duce to the English speaking world the great: but almost 
unknown Dutch romantic poet and Calvinist scholar Willem 
Bilderdijk (1756-1831) and b) to analyze and interpret his 


critical reaction toward German culture as it is expressed 
in his poetry, essays, and letters in the period between 
1795-1831. The background for this study is a sketch of 
the life and works of Bilderdijk, a survey of German-Dutch 
cultural relations, with particular emphasis upon the re- 
ception of German theology, philosophy, pedagogy, and lit- 
erature in Holland during the latter part of the eighteenth 
century. Bilderdijk judges critically the mysticism of the 
German Illuminati and Free-Masonry, but responds fav- 
orably to Pietism and Romanticism. This study, however, 
is limited to an analysis of his reaction to German Neology 
and Leibnizian philosophy. 

The hypercritical attitude of Bilderdijk toward Germany 
stems from his strong antagonism to neology or rational 
theology, and his concern to preserve Dutch cultural inde- 
pendence and religious orthodoxy. Especially during his 
eight year exile in Germany did Bilderdijk become conver- 
sant with the neological, rational reinterpretation -o: Chris- 
tian dogma. The Dutch critic gives an accurate analysis 
of neology, traces its development, and comments on its 
widespread influence. The cardinal doctrines of orthodox 
Christianity, which the neologists rejected in the name of 
Vernunft, Bilderdijk defends as being reasonable. He takes 








the Leibnizian position that since revelation and reason 
have their origin in God, they cannot be in conflict, although 
revelational truths may transcend reason. Although he is 
critical of Lessing’s revelation concept, Bilderdijk under- 
stood and appreciated the German critic. There is much 
truth in the statement of Bilderdijk that Lessing was not 

a neologist, nor an atheist (Spinozist), but inclined toward 
orthodoxy. The real affinity between Lessing and Bilder- 
dijk lies in their common appreciation of the philosophy of 
Leibniz. 

Bilderdijk’s defense of orthodox doctrines is invariably 
related to the concept of the infinite perfection of God. It 
is in this concept, with all its implications for metaphysics 
and ethics, that the affinity between Leibniz and Bilder- 
dijk is most clearly perceptible. In the thought of these 
thinkers the contemplation of the Divine Perfection is the 
beginning and end of religion, philosophy, and science. In 
Bilderdijk’s thought the Incarnation is the supreme mani- 
festation of the Divine Perfection. 

There is great affinity in the thinking of Leibniz and 
Bilderdijk with respect to a) the pre-established harmony 
of the cosmos, b) the ideal, organic unity of creation, | 
c) the metaphysical (spiritual) basis of phenomenal reality, 
d) the reality of innate ideas, e) the principles of individ- 
uation and continuity, f) the vindication of God with respect 
to cosmic imperfection and the origin of evil, g) the recon- 
ciliation of divine determinism and human responsibility. 
Bilderdijk, however, is much more pessimistic about cos- 
mic imperfection and moral evil than the optimistic Leib- 
niz. Despite their agreement on metaphysical questions, 
Bilderdijk stresses far more than Leibniz the importance 
of revelation as the source of truth. 

Microfilm $4.05; Xerox $13.80. 316 pages. 
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AZORIN, DRAMATIST 
(L. C. Card No. Mic 58-2920) 


Lawrence Anthony LaJohn, Ph.D. 
Indiana University, 1958 


Azorin, Dramatist, is a discussion of Azorin’s articles 
of theatrical criticism dealing with Spanish dramatists 
from the fifteenth century through the third decade of the 
present century, along with similar articles which treat 
French dramatists; and an analysis of his plays, pointing 
out the principal themes in them, and their similarity to 
his novels, short stories, and essays. 

Azorin’s interest in the theatre is evident in his earl- 
iest works - Moratin (Esbozo) (1893), Anarquistas litera- 
rios (1895), Charivari (1897), and La evolucion de la 
critica (1899)-, wherein he criticizes Spain’s “Siglo de Oro” 
theatre, and such later Spanish dramatists as the Mor- 
atins, B. Pérez Galdés, J. Dicenta, and J. Benavente. 
Throughout his career Azorin has been attentive to the 
theatre, and has devoted much of one decade of his writ- 
ings, from 1926 to 1936, to the composition of plays. 

H. Ibsen, M. Maeterlinck, J. Echegaray, and J. Bena- 
vente, were well known by Azorin at the time of his first 
play, la fuerza del amor (1901), a work of historical re- 
construction and an imitation of the Golden Age “comedia.” 
Our author admired Ibsen’s ability to observe, and his at- 
tempts at renovating the Norwegian stage. Azorin trans- 
lated M. Maeterlinck’s L’Intruse into Spanish in 1896, and 
based one of his plays, El segador (1928), on this play. 

As a member of the Generation of 1898, Azorin reacted 
against Echegaray’s theatre of oratorical bombast, but he 
praised the theatre of his fellow 98’er, J. Benavente. 

The principal French influences on Azorin’s theatre, 
besides M. Maeterlinck, are the works of the Brothers 
Goncourt, Flaubert, Racine and the French Surrealists. 
The Impressionism in Azorin’s plays can be traced to the 
Brothers Goncourt’s concept of l’écriture artiste, the 
short, jerky manner of giving a visual picture of a scene. 
Azorin is conscious of style in his plays, following the 
techniques of Flaubert, the great French stylist. From 
Racine’s statement - “tout l’invention consiste a faire 
quelque chose de rien”- Azorin developed his miniaturist 
style or “los primores de lo vulgar” (J. Ortega y Gasset). 
The French Surrealists were Azorin’s model for his sur- 
realist drama of the decade 1926-1936. 

According to Azorin’s credo of the theatre, everything 
must be in the dialogue, and stage directions or aco- 
taciones should be suppressed. A dramatist should be 
“antiarqueologico”; he must not try to recreate the language 
of a past epoch. Actors, impresarios, and stage directors 
must be imaginative in order to interpret the material pre- 
sented to them by the author, and they should stage new 
plays instead of traditional ones. It is the critics’ respon- 
sibility to be creative, to continue the work of a dramatist. 
Finally, Azorin believes that the theatre must compete 
with the cinema in order to survive. Therefore, the dram- 
atist must create a surrealist theatre-spectacle, utilizing 
the world of dreams, a reality above reality, and the sub- 
conscious, as seen in the current films. 

Azorin followed closely his credo in his ten plays, 
which are characterized by a paucity of lines, an absence 
of stage effects, and an all-important dialogue. Brandy, 
mucho Brandy, (1927), Lo Invisible (1928), Angelita (1930), 
Cervantes o la casa encantada (1931), La guerrilla (1936), 









































and Farsa docente (1942), are examples of his surrealist 
plays. In them, however, as in Old Spain (1926), and Com- 
edia del arte (1927), Azorin’s old themes of time and space, 











repetition in time, *“ensueno,” and love as the force which 
solves all problems, are continuously present, as is the 
autobiographical element. Moreover, his persistent inter- 
est in Spain’s history and customs, and his admiration for 
Cervantes, as manifest in La guerrilla and Cervantes o 

la casa encantada, are further proof that no Azorinian play 











is exclusively a surrealist drama. 


Azorin’s longstanding battle with theatrical critics and 
journalists resulted in a satire on newspaper practices, 


El Clamor (1928), written in collaboration with P. Mufioz 





Seca. Our author was expelled from the Asociacion de la 
Prensa for having written this play. Azorin’s remaining 
activity in the theatre consists of his play Judit (1926), 
based on a biblical theme, and translations of Evreinoff’s 
El doctor Freégoli o la comedia de la felicidad (1928), and 
Simon Gantillon’s Maya (1930). With the exception of La 
fuerza del amor, Judit, and Cervantes o o la casa encantada, 























all of Azorin’s plays have been staged. 


Microfilm $4.75; Xerox $15.80. 370 pages. 


EUGENE SCRIBE AND 
THE SPANISH THEATER, 1834-1850 


(L. C. Card No. Mic 58-5953) 


Marilyn Lamond, Ph.D. 
The University of North Carolina, 1958 

Supervisor: Sterling A. Stoudemire 

Eugene Scribe, the second most prolific French drama- 
tist, exercised a tremendous influence in Spain through the 
numerous adaptations and translations made of his plays. 
Although Scribe’s plays first appeared in Spain in the early 
1820’s and continued to be presented until the 1870’s, the 
greatest popularity is noted during the Romantic period, 
from 1834 to 1850. During this time sixty-two adaptations 
and translations from Scribe were presented in Madrid. 
The foremost playwrights of the period eagerly sought to 
present Scribe on the stage because of the good financial 
gains from their translations and adaptations, and the au- 
diences were enthusiastic with these plays of complicated 
plots and entertaining lines which were presented by Spain’s 
best actors. 

The translations and adaptations of Scribe in Spain fall 
into the following classifications: thirty comédies-vaude- 
villes which were rendered into thirty-two Spanish adapta- 








tions and translations; fourteen comédies-drames into 
nineteen Spanish versions; and eleven opéras-comiques 
which were translated into an equal number of Spanish 
plays. Twenty-six Spanish playwrights whose sixty-two 
translations are fully discussed in this study give new per- 
ception into Scribe’s popularity in Spain. 

The one-act comédies-vaudevilles rendered into Span- 
ish date from 1820 to 1850, whereas the two-act comédies- 
vaudevilles are from 1834 to 1848. No great changes are 

















noted aside from the frequent omissions of the French 
songs. The Spanish playwrights frequently hispanized the 
plays in order to bring the audience into closer contact 
with the characters on stage. The translations of the 
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comédies-drames which appeared in Spain from 1835 to 
1850 are more complex in that they are divided into com- 
edies of plot, comedies of manner, and political and histor- 
ical comedies. The plots are not altered although frequent 
hispanization is noted. The translations and adaptations of 
the opéras-comiques of Scribe are simple in plot. No ev- 
idence has been found of any musical presentations of 
these Spanish renditions. 

Ventura de la Vega and Breton de los Herreros deserve 
Special mention because of their many translations from 
Scribe. Of the latter, one translation is discussed in de- 
tail, but mention is: made of eight other translations of 
Scribe from 1828 to 1833. Vega translated and adapted 
twenty-four plays of Scribe during the nineteenth century. 

It is important to note that a revival of the zarzuela in 
Spain came in 1850 because of further adaptations from 
Scribe. Again, Ventura de la Vega is the chief exponent. 

From the conglomerate mixture of plays which appeared 
on the boards in Spain during the Romantic period, Eugéne 
Scribe is one of the most important Frenchmen whose 
plays were adapted and translated into Spanish. This study 
demonstrates that his works were not only well received 
and enjoyed in Spain but that they helped to rejuvenate var- 
ious forms of Spain’s own dramatic genre. 

Microfilm $2.55; Xerox $8.80. 194 pages. 











THE ROLE OF WOMEN IN 
THE PLAYS OF GIRAUDOUX 


(L. C. Card No. Mic 58-5356) 


Elayne Larsen, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Associate Professor Alexander Y. Kroff 

This study is intended as a supplement to previous in- 
complete studies of the feminine characters of Giraudoux. 
Its purpose is to determine the playwright’s: attitude to- 
ward women and their role in society and to define the 
characteristics of his ideal woman. In addition, attention 
is given to the degree to which woman has succeeded or 
failed in her mission and the causes of her failure. 

Although details of Giraudoux’s personal life are in- 
complete, some clues as to his ideas on women are found 
in accounts written by his personal friends. Other indica- 
tions are found in some of his non-dramatic writings; 
however, this study will concentrate upon an intensive, 
close analysis of his plays in an effort to learn the author’s 
views. 

The characters in Giraudoux’s plays are studied in 
chronological order under three main headings: the jeune 
fille, the mature woman, and the old woman. The general 
characteristics of the giralducien woman are revolt or 
dissatisfaction, longing for truth, justice, or happiness, 
and preoccupation with love; each group, however, reacts 
to basic themes and problems in characteristic fashion. 

The jeune fille has unusual powers because she has 
not yet discovered her true nature and is more closely at- 
tached to the universe than mature women, who are ab- 
sorbed in the routine of life. The period of adolescence 
represents a temporary escape from life and an expect- 
ancy, but with the coming of maturity the young girl aban- 
dons her dreams and enters into reality. 














Although professing a preference for the young girl, 
Giraudoux does not condemn mature women as such; he 
deplores the sensuality and corruption which often ac- 
company the change from girl to woman. It is only through 
love that a woman can find her true nature and reach per- 
fection, and thus the portrayal of mature women entails 
a discussion of the problem of the couple. Giraudoux sees 
man and woman as complementary and regards the basic 
misunderstanding which exists between them as evidence 
of their inability to regain the unity which they have lost. 
The reasons for this discord are never fully explained, 
but lie deep within the characters themselves. 

The old women in Giraudoux’s plays usually play minor, 
comic rdéles, but each of them is treated with sympathy and 
understanding. Aurélie, the Folle de Chaillot, embodies 
the playwright’s belief in the power of a woman to change 
the world, provided she remains young in heart and lives 
in harmony with man and nature. 

It appears as a result of this study that in spite of her 
greater sensitivity, or probably because of it, woman in 
Giraudoux’s plays is nearly always doomed to defeat, by 
God, the gods, or destiny, or through the misunderstanding 
and stupidity of man. Although she holds the key to the 
solution of man’s problems, she is not allowed to make 
use of it. As she grows older, she learns to make adjust- 
ments and to compromise with life, but not with her ideals. 
Giraudoux sees man’s only hope of happiness in self-ex- 
pression, in giving of oneself, in solidarity with all of 
creation, in the virtuous love of man and woman, and in 
the acceptance of one’s place in the condition humaine. 

Microfilm $4.35; Xerox $14.60. 338 pages. 





S. N. BEHRMAN: THE OPERATION AND 
DILEMMAS OF THE COMIC SPIRIT 


(L. C. Card No. Mic 58-7756) 


Milton Irving Levin, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to examine the dramatic 
work of Behrman in its historical context. This involves 
two related problems: Behrman’s relationship to the gen- 
eral comic philosophy and forms which have developed 
since the late nineteenth century; and the specific fluctu- 
ations in the intellectual climate in America between 1925 
and 1955 which determined the manner in which Behrman 
was led to reject, revise and expand the ideas and forms 
of modern comedy. 

Chapter I deals with George Meredith and liberal com- 
edy. Though not a dramatist, Meredith was perhaps the 
first to present some of the chief characteristics of mod- 
ern comedy. These may be summarized under two head- 
ings. First, he saw the Comic Spirit as allied with vital 
change, especially with a demand for equality for women 
and an end to social stratification. Secondly, his method 
for presenting his ideas became one of the most signifi- 
cant forms of modern comedy: the representative of the 
liberal comic spirit, usually a woman, struggling to ful- 
fill itself in a world which sees no virtue in liberalism or 
high comedy. 

Chapter II discusses the major types of modern high 
comedy: comedy of manners, high farce, problem comedy 
and the comedy of ideas. The last two are the most 
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important, for in these the new comic ideas found their 
best frames. Problem comedy, a variation on Ibsen’s 
social drama, usually presents a central character repre- 
senting the author’s radical views; this protagonist is con- 
fronted with conservatism and reaction, but triumphs. 
There is a distinct thesis--for example, that the double 
moral standard is unjust--but in the comedy of ideas there 
is no such simple or single theme. While any comedy of 
ideas has characters with whom the author sympathizes, 
he is more interested in presenting the counterpoint of at- 
titudes and ideas produced by the situations of the play. 

The rest of this study is devoted to an examination of 
Behrman’s work in the light of the conclusions arrived at 
in the first two chapters. Behrman found his way, after 
experimenting with lesser forms, to a variant of the com- 
edy of ideas. Between 1932 and 1939, he wrote his best 
plays, plays with essentially the same subject, the ques- 
tion of involvement in political affairs and of committing 
oneself to a single doctrine or panacea; in each case, de- 
spite their obvious sympathy with the radicals in each 
play, the heroines settle for non-commitment. Because 
“change” had become the catchword of the fascist, com- 
munist and almost every other political and social pro- 
gram, a rejection of change as inherently valuable becomes 
the core of the new liberal position. 

While this defines the plot of all these plays, the main 
interest lies in the conversation which serves to illumin- 
ate the issues involved without preaching. This combina- 
tion of “comedy of involvement” with “comedy of illumin- 
ation” is Behrman’s greatest accomplishment and is a 
unique contribution to the American stage and to the in- 
tellectual ferment of the ’30’s. After 1939, such a posi- 
tion and such a drama became difficult, perhaps suspect, 
for Behrman, and his original plays became confused and 
unconvincing, and he devoted more and more time to adapt- 
ing foreign plays and writing non-dramatic pieces. 

Behrman’s best work, the only important body of com- 
edy of ideas in America, succeeded in presenting with some 
force a humanist point of view at a time when it was most 
needed. At the same time, it succeeded in being elegant 
and literate in a theatre otherwise dominated by a narrow, 
violent realism. 

Microfilm $3.05; Xerox $10.40. 233 pages. 


DANYELLS DISASTERS. AN EDITION OF 
THREE UNPUBLISHED ELIZABETHAN 
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JANE DANIEL, AND THE VARYABLE ACCEDENTS 
IN A PRYVAT MANS LYFFE AND 
DANYELLS DISASTERS BY JOHN DANIEL 
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Miriam King Levin, Ph.D. 
University of Michigan, 1958 


The purpose of this dissertation is to make available 
three unpublished manuscripts written between 1603 and 
1608. All three were written in an attempt to explain how 
John Daniel came to be tried for blackmailing the Countess 
of Essex and to give an account of the sufferings he and 
his family endured after his conviction. 





In Chapter I the background and genesis of the docu- 
ments are discussed. To do this it has been necessary to 
deal with the history of John Daniel and his association 
with the Earl of Essex. Daniel came to London from 
Cheshire and entered Lincoln’s Inn in 1570. He became 
a member of Essex’s retinue in 1590 and married Jane 
Ryhove, a trusted servant of the Countess of Essex, in 
1595. In 1599, a casket of Essex’s letters was committed 
to Jane’s care. Daniel had copies of some of the letters 
made and demanded E3000 for the return of the originals. 
After Essex’s death in 1601 he was brought before the 
Court of Star Chamber and sentenced to life imprisonment 
and a fine of E3000. He was released in 1603 but was un- 
able to recover his property and died in 1610. 

Chapter II deals with the manuscripts themselves. 
Jane Daniel’s Declaratyon (29 folios) and her husband’s 
The Varyable Accedent (16 folios) were written in 1603. 
John Daniel’s manuscript is incomplete in its present 
form although it must have been longer at one time. Dan- 
yells Disasters (4 folios), written in 1608, deals, for the 
most part, with Daniel’s difficulties after his release from 
prison. All three were intended as rebuttals to the Star 
Chamber denunciation of Daniel. Jane Daniel’s Declara- 
tyon has more literary merit than her husband’s manu- 
scripts, but all three are examples of normal Elizabethan 
prose, that iS, prose as far removed from the highly- 
wrought, self-conscious style of the Arcadia and Euphues 
as a contemporary letter to the editor is from Ulysses. 

The text of the Daniels’ manuscripts is prepared from 
photographic enlargements of a microfilm copy. The orig- 
inal documents are in the possession of the Public Record 
Office collection of State Papers. An account of the edi- 
torial procedure of this edition is given in Chapter I. In 
general, an attempt has been made to reproduce the man- 
uscripts exactly as far as is feasible by the use of type. 

All biographical material pertaining to persons the 
Daniels mention in the text or persons who figure in the 
case has been included under Appendix I. Appendix II con- 
tains explanatory notes to the manuscripts. The purpose 
of these notes is fourfold: 1) to explain topical references, 
2) to gloss obsolete words, 3) to interpret obscure or dif- 
ficult passages, and 4) to record significant excisions and 
editorial notes made by Jane or John Daniel. 

Microfilm $3.25; Xerox $11.20. 252 pages. 























VERSE SATIRE AND HUMOR 
IN MIDDLE SCOTS 


(L. C. Card No. Mic 58-5768) 


Donald MacDonald, Ph.D. 
Northwestern University, 1958 


From the middle of the fifteenth century until the end 
of the sixteenth, the approximate period during which the 
literary language generally called Middle Scots flourished, 
Scottish poetry shows a marked fondness for satirical and 
humorous expression, a predeliction which makes its ap- 
pearance not only in the work of major figures like Hen- 
ryson, Dunbar, and Lyndsay but is equally apparent in the 
large number of satirical and humorous poems by minor 
poets and by anonymous writers. 

The variety of subject and form that is one of the chief 
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characteristics of Middle Scots poetry is illustrated by the 
anonymous verse of the period. Attacks on women and on 
the political and religious state of the country are the most 
frequent satirical themes, but also included are satires on 
Highlanders, on Englishmen, on the trades, on individuals, 
on court life, on peasant behavior, and even on the game of 
football. Humor appears most prominently in the comic 
tale, in burlesques of the romances, in the fabliau, in the 
bacchic song, and in the erotic love poem. Formally, the 
range is equally wide, extending from the epigram to the 
lengthy tale, from the old alliterative line to the couplet. 
Much of this anonymous verse, as might be expected, is 

of slight merit, being of historical rather than of poetic 
interest, but the author of the humorous Rauf Coilzear, 

for example, shows narrative skill and comic verve, the 
fabliau The Freirs of Berwik is deftly told, and the fam- 
ous Christis Kirk on the Grene and Peblis to the Play ex- 
hibit both metrical skill and satirical vigor. = 

Humorous and satirical poetry reaches its highest 
level in Middle Scots, however, in the admirably-con- 
structed Fables of Henryson, which combine brilliant de- 
lineation of character, acute perception of the incongruous, 
and dramatic force. The satirical fables are forceful and 
incisive, and the sly and subtle humor that is character- 
istic of Henryson pervades the whole work. Dunbar’s 
humor is of a different sort, being usually exclamatory 
and extravagant, often inclined toward the grotesque, and 
usually dependent for its effect on crude physical incon- 
gruity. His satirical poetry normally takes the form of 
personal invective, but in both humor and satire he ex- 
hibits a metrical virtuosity and particularly a vigor of 
language that is hardly equalled by any other British poet. 
Lyndsay has a lesser range in both subject and method, 
but his prolific production of satirical verse is strength- 
ened by a sturdy indignation, and although it is perhaps no 
more important historically than the doggerel produced by: 
Protestant satirists like the Wedderburns and Robert Sem- 
pill his racy and colloquial Ane Satyre of the Thre Estatis 
is undoubtedly the most effective satire of the Reforma- 
tion period in Scotland. Scott, Montgomerie, Sir Richard 
Maitland, and other minor poets of the sixteenth century 
make contributions to humor and satire that are not un- 
worthy, but by the closing decades of the century Middle 
Scots as a literary medium had lost much of its earlier 
Vitality. 

Although claims have been made for the originality of 
Middle Scots verse, the satirical and humorous poetry of 
the period is essentially derivative, having connections. 
particularly with the Northern alliterative romances, with 
the English satirical tradition, and with the common stock 
of European literature. Neither the fable, the fabliau, the 
“flyting,” the mock-tournament, nor the morality play -- 
all represented in Middle Scots verse -- are of course 
original to Scotland, and the pastourelle, the chanson 
d’aventure, and the chanson de mal marie that were so 
popular with sixteenth-century writers are clearly impor- 
tations. Poems like Christis Kirk on the Grene, some- 
times considered to be uniquely Scottish productions, have 
been shown to be variants of Continental poems of the 
peasant-brawl type. Nevertheless, the Middle Scots poets 
as a group exhibit a commendably high degree of poetic 
skill in handling this derivative material, and their work 
gives evidence of a lively and flourishing tradition of verse 
satire and humor throughout the history of Middle Scots 
literature. Microfilm $2.65; Xerox $9.20. 203 pages. 





























THE NATURE ESSAY AS A LITERARY GENRE: 
AN INTRINSIC STUDY OF THE’ WORKS OF 
SIX ENGLISH AND AMERICAN NATURE WRITERS 


(L. C. Card No. Mic 58-7760) 


Judson Dodds McGehee, Ph.D. 
University of Michigan, 1958 


This study examines the writings of Henry David Thor- 
eau and of five representative essayists (John Burroughs, 
John Muir, W. H. Hudson, William Beebe, and Donald Peat- 
tie) who came after him and who are, to a degree, indebted 
to his example. Its purpose is to determine whether or 
not the nature essay can be considered a distinct literary 
genre. As its theoretical and practical basis, the study 
assumes the necessity for establishing both a founder for 
the genre and the existence of a definite continuity of form, 
subject matter, and intention in the writings of the essay- 
ists who follow this founder. In addition, the study assumes 
that many of the similarities discovered in the writings of 
these six essayists will also be characteristic, in a more 
general way, of the genre as a whole. 

Chapter II of this study presents a brief summary of 
the intellectual and historical backgrounds that contributed 
to the rise and development of the nature essay and exam- 
ines the claims of Izaak Walton, Gilbert White, and H. D. 
Thoreau to be considered founders of the genre. The chap- 
ter concludes with an account of the major figures among 
the nineteenth and twentieth-century nature essayists, 
their relationships to each other, and their principal con- 
tributions to the genre. 

Chapter III briefly describes the methods of the nature 
essayists in the gathering and presentation of their mater- 
ials, especially as these bear on the qualities and charac- 
teristics of their literary production. Chapter IV pre- 
sents the results of an analysis of the publication form, 
length, viewpoint, linguistic mode and medium, and struc- 
ture of the essays produced by these six writers. The na- 
ture essay was found to be characterized by initial mag- 
azine publication, by a length of between one and fifty 
pages, by a first person viewpoint, by the use of narrative, 
descriptive, or expository prose, and by an informal, dis- 
cursive, and loosely episodic structure. Chapter V, the 
heart of the study, examines the subject matter, style, 
tone, and attitude characteristic of these essays. The sub- 
ject matter of the genre was found to include all facets of 
natural history in its broadest sense, especially man and 
bird life. Besides tones of joy and wonder and an attitude 
of unity, kinship, and sympathy with all living things, ad- 
ditional characteristics of the genre are a realistic con- 
ception of nature, an appreciation of wildness, a devotion 
to science, and a dedication to the principles of conserva- 
tion. 

The author feels justified in concluding that Thoreau 
has the best claim to be considered the father of the mod- 
ern nature essay; that, as far as its outer form is con- 
cerned, the nature essay is almost indistinguishable from 
the familiar essay; and that the claim of the nature essay 
to be considered a distinct genre rests on its limited and 
well defined subject matter, on its shared body of charac- 
teristic and recurring ideas, themes, devices, and atti- 
tudes, and on its common aesthetic intent. The nature 
essay, hence, is an intermediate literary form which ap- 
parently arose from a union of the structural and personal 
qualities of the familiar essay, the subject matter and 
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attitudes of formal natural history, and the autobiograph- 
ical and episodic qualities of the personal and impression- 
istic narrative of travel and description. 

Microfilm $3.20; Xerox $11.00. 246 pages. 


JAMES SHIRLEY’S THE HUMOROUS COURTIER: 
EDITED, WITH NOTES AND AN INTRODUCTION 


(L. C. Card No. Mic 58-7773) 


Marvin George Morillo, Ph.D. 
University of Michigan, 1958 





The purpose of the edition is to provide a reliable 
scholarly text of James Shirley’s comedy The Humorous 
Courtier. The only available text, aside from the scarce 
and scattered copies of the early quarto, is the “modern- 
ized,” non-critical edition of 1833, by William Gifford and 
Alexander Dyce. The present edition is based upon a pho- 
tostatic reproduction of the 1640 quarto in the Folger 
Shakespeare Library; this copy has been collated with 
copies at the University of Michigan and the University of 
Texas and with the Gifford-Dyce edition. Editorial pro- 
legomena, a critical apparatus, and explanatory notes -- 
glossarial and historical -- accompany the text. 

The introduction attempts to relate The Humorous 
Courtier to Shirley’s entire canon of comedy and to the 
dramatic traditions which grew up during the Elizabethan 
and Jacobean periods; a large part of the essay is devoted 
to evaluating the play according to criteria relevant to the 
drama in those traditions; finally, the circumstances of 
Shirley’s affiliation with the court of King Charles I are 
examined as a shaping force in The Humorous Courtier as 
well as in other plays. 

The conclusions reached in the introduction may be 
briefly summarized as follows: The Humorous Courtier 
represents Shirley’s attempt to express dissatisfaction 
with the life of the court of Charles I; for this purpose he 
turned back to Ben Jonson’s method of “comical satire”; 
however, the eclecticism which he practised and his am- 
bivalence toward the court resulted in a play which fails 
in several ways to fulfill consistently and coherently its 
intent. In its utilization of the method of comical satire in 
a romantic setting, the play is unlike Shirley’s other com- 
edies, which are realistic comedies of London manners, 
Fletcherian rornantic comedies of love intrigue, or com- 
binations of these types. The play stands as an unsuccess- 




















ful attempt to infuse new life into Jonsonian comical satire. 


Microfilm $2.95; Xerox $10.00. 225 pages. 


INDIVIDUALS OF A GROUP: THE 1930’S POETRY 
OF W. H. AUDEN, C. DAY LEWIS 
AND STEPHEN SPENDER 


(L. C. Card No. Mic 58-5772) 
Hugh Alan Nelson, Ph.D. 
Northwestern University, 1958 


The publication in 1932 of New Signatures, edited by 
Michael Roberts, called attention to a group of young 
writers whose work appeared to establish a new pattern 





of social awareness and political commitment. Among the 
New Signatures poets were three from Oxford -- W. H. 
Auden, C. Day Lewis, and Stephen Spender -- who shortly 
were labeled “the Auden group” and who for the next seven 
or eight years were identified loosely as a new ‘ school” 

of poetry. 

The purpose of this dissertation is to investigate the 
nature of the “Auden group,” and to define the accuracy 
with which the term describes their relationship. The com- 
mon background of these three poets -- a background of 
class, education, political attitudes and ideals -- invites 
the critical generalizations which have lumped Auden and 
the others into a group. The present study, however, even 
though acknowledging the “group” aspect of the three, em- 
phasizes also the differences between them which pre- 
cluded anything more than a loose communion of purpose. 
Since 1938 or 1939, Auden, Spender and Day Lewis have 
diverged far enough in their interests so that they may no 
longer be considered a group. 

In particular, the thesis attempts to distinguish between 
the kinds and extent of involvement of the three in political 
beliefs. In its discussion of the work of W. H. Auden, the 
study concentrates on his metaphors of individualist psy- 
chology and leftist politics as he used them to analyze the 
contemporary spiritual condition. On the whole, Auden’s 
use of the language of politics and psychology is read as 
metaphorical rather than literal. His references to revo- 
lutionary violence, feuds, and “ruined landscape,” for ex- 
ample, imply a greater commitment to political action 
than he actually felt. Such language, together with the met- 
aphors derived from psychological theory and other sci- 
ences, gave to his work the air of “clinical” detachment 
which he early announced as desirable in modern poetry. 
Seeing the world as deranged and ill, Auden prescribed 
“cures” which define in various ways the concept of love 
which has dominated his work from the beginning. 

The chapter on C. Day Lewis investigates this poet’s 
early effort to order his social philosophy on an intellect- 
ual basis. In his poetry and prose of the early Thirties, 
Day Lewis was more nearly committed to Marxist doc- 
trine than Auden was, and his political statements accord- 
ingly can be read more literally. Late in the decade, how- 
ever, Day Lewis turned away from his former interest in 
the political responsibilities of the writer, and since the 
outbreak of World War II has been concerned more with 
the nature of poetry itself and its means of reflecting and 
giving perspective to the personal experience of the writer. 

The poetry and prose of Stephen Spender differs from 
that of both Auden and Day Lewis in its more intense ef- 
fort to discover and describe the intimate interrelation- 
ship between the outer world of public events and the 
world of inner experience. Spender’s object has been not 
merely to observe and analyze the culture of his time, 
but also to relate those broadly “political” conditions to 
his own private needs. The image of “world within world” 
which is recurrent in his writing serves as an emblem of 
Spender’s concern to make the outer and inner worlds con- 
centric. Microfilm $5.10; Xerox $17.20. 397 pages. 
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THE ART AND MIND OF O. E. R@LVAAG 
(L. C. Card No. Mic 58-3509) 


Paul M. Reigstad, Ph.D. 
The University of New Mexico, 1958 


Though O. E. Rglvaag was born in Norway and wrote in 
his native language, his seven novels have a distinctly 
American flavor. Each of them traces a theme basic to 
his program of cultural conservatism: the need of the Nor- 
wegian immigrant to retain the language and traditions of 
the old world in order to adjust successfully to the new. 
Though the novels focus attention upon the difficulties in- 
herent in acculturation, many of his characters make the 
adjustment successfully and find their places in a dynamic 
American society. 

As a Norwegian immigrant himself, Rdlvaag had exper- 
ienced the depressing struggle to retain identity in an un- 
familiar and often uncongenial environment. He knew the 
fallacy of the popular literary conception of the immigrant 
as a sturdy, enterprising soul who had only to reach forth 
his hand to grasp the riches of America. His novels, al- 
ways frankly polemical, record the cost of immigration as 
well as the gains. Essentially an optimist who envisioned 
the eventual emergence of a distinctive and superior cul- 
ture, Rdélvaag believed it was imperative to preserve as 
much of European civilization as could be carried over 
into American life in order to insure the fullest possible 
benefits in the future. 

That R¢glvaag exaggerated the difficulties in adjustment 
facing the immigrant seems probable. Never a thorough 
or systematic student of acculturation--certainly never a 
Specialist in interpreting social and economic factors 
which influenced the immigrant in Norway as well as in 
America--he perceived the problem through his own eyes 
and as it was colored by his own experiences. The account 
of Beret’s yearning for Norway in Giants in the Earth or 
of Nils’ bitter disappointment in America’s materialism in 
The Boat of Longing is as intensely subjective as his own 
letters. Basic to Rélvaag’s interpretation of Norwegian 
immigration was his belief that some loss of cultural val- 
ues is inevitable in the movement of any people into a land 
which speaks an unfamiliar language. As a result the lives 
of his characters reveal a spiritual impoverishment in the 
transition from Norwegian to Norwegian-American. 

Also basic to Rélvaag’s program of cultural pluralism 
was an insistence upon the distinctness of racial character- 
istics. Believing that the.contribution of Norwegian-Amer- 
icans to the new national culture would be enhanced if it 
were transmitted in an undiluted form, he became the 
spokesman for his countrymen who shared similar cul- 
tural views. Beginning with the fictional *‘ America-letters” 
of 1912, his novels express with increasing artistry the 
longings and aspirations of immigrants who believed that 
memories and traditions of the homeland must be kept 
alive in their hearts. 

R¢glvaag is important as an historian and social critic 
as well as a Skillful artist. Acutely self-conscious and 
sensitive to the inner life of the alien, in the trilogy of 
pioneer life he was able to record, with breadth and inten- 
sity, the struggles of the Spring Creek settlement and the 
facts of its origin and development. Three of his earlier 
novels--Letters from America, Pure Gold, and The Boat 
of Longing--show vividly what it had cost first and even 
second-generation Norwegian-Americans to break ties 




















with the past and sink roots in this country. Rg¢lvaag be- 
lieved that amalgamation was inevitable and desirable, 
envisioning, as Emerson did, a new American genius 
evolving from the fusion of old world culture and new 
world duties. But he recognized clearly its attendant pen- 
alties, especially a spiritual barrenness persisting until 
the distinctive American quality had emerged, a process 
which would take centuries. 

In spite of the social and historical importance of R¢l- 
vaag’s novels, however, he deserves to be remembered 
primarily as an artist. Though it is true that his work is 
marred at times by insistent propagandizing, even such a 
poor novel as On Forgotten Paths contains passages of 
power and beauty. His literary fame rests securely upon 
Giants in the Earth, his most finished achievement, though 
at least two other works--Pure Gold and The Boat of Long- 
ing--also deserve a permanent place in American fiction. 
Giants in the Earth combines accurate and colorful detail 
with the poetry of earth and of man’s quest to know him- 
self and his world. This fusion of the physical and spirit- 
ual, particularly in the personality of Per Hansa, lifts the 
novel above the level of mere record, giving it universal 
appeal as the story of man’s faith in his power to triumph 
over adversity and of his refusal to bow to a belief in 
blind destiny. } 

Microfilm $3.00; Xerox $10.20. 230 pages. 


























“A WILD CIVILITY’’: ROBERT HERRICK’S 
POETIC SOLUTION OF THE 
PARADOX OF ART AND NATURE 


(L. C. Card No. Mic 58-7784) 


Richard John Ross, Ph.D. 
University of Michigan, 1958 


An explication of Hesperides, this study attempts to 
discern its theme and purpose. Robert Herrick wishes to 
unite art and nature, which he finds interrelated yet dis- 
parate. He is seen adhering to the Elizabethan world view 
of a hierarchical plenitude that interrelates all variety, as 
well as to a more modern and consistent rationalism that 
differentiates a downright naturalism from aspiration to 
Platonic perfection. Hence, he insists upon a perfect, 
artful re-creation of nature and also a frank, undeviating 
naturalism. He insists upon these alternatives yet strives 
to unite them. He strives to distinguish, not differentiate, 
them, and to make them mutually inclusive in a “wild ci- 
vility.” This idealism that is also realistic is an aesthetic 
solution for all human problems. It is man’s ‘natural 
piety,’ a humanistic faith in poetic myth and ritual--in the 
realistic bearing of human belief. 

Herrick’s realistic epigrams are seen describing the 
root of the problem, that is, nature, which is grotesquely 
repugnant yet appealing. His idyllic lyrics, on the other 
hand, are distinctly art, or unnatural re-creation. He 
works constantly to reconcile this disparity between real- 
ism and idyllicism, partly by making satiric realism sug- 
gest nature’s need for art and by making idyllicism ob- 
liquely realistic, and also by trying idyllic variations that 
are less oblique or evasive. For instance, his Bacchan- 
alia and epithalamia are heightened idyllicism in which 
emphatic ritual permits bolder realism, yet the constant 
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dependence upon fanciful rituals is essentially idyllic. 
A vein of moral sententiousness uses composed, conven- 
tional wisdom to reconcile the disparity, but this success 
is practical only when realities that are not very immed- 
iate permit such composure. He particularly seeks an ~ 
inspired idealism that confronts natural realities boldly 
and personally, as well as traditionally. This comprehen- 
Sive synthesis, thoroughly artful and natural, is achieved 
in the “ Holy-Rage” of his inspired vein, which works 
“more then Wisdome, Art, or Nature can,” and is exem- 
plified by “The Welcome to Sack” and the farewells to 
sack and poetry. 

After pointing out the problem and solution as Herrick 
sees them, the study considers the manner and degree of 
achievement. It describes his continuous endeavor, poem 
by poem, to control his idyllic moods by reasonable tone 
so as to permit a full range of moods both realistic and 
idyllic. He seeks to gain the full expression of feeling and 
collaborating thought of the inspired vein, but with incom- 
plete success. As mood becomes more realistic, it be- 
comes less idyllic, with the result that he pursues incon- 
clusively cycles of art becoming more natural, and then 
evidently too natural, and then evidently too unnatural, and 
then gradually more natural again. His ambivalence to- 
ward art and toward nature repeatedly prevents their syn- 
thesis. Yet he tries continuously, contenting himself more 
and more with the conventional equanimity of his senten- 
tious vein. This balanced serenity that characterizes the 
latter part of Hesperides, in contented poems upon homely, 
commonplace life in the country, is his most authentic 
success. It succeeds in being indifferently idyllic or real- 
istic, contrasting with the special ardor or virulence of 
the earlier idyls or epigrams. 

The structure of Hesperides, mainly chronological, re- 
cords Herrick’s achievement of an aesthetic solution for 
a perennial problem: the disparity between what is and 
what should be, in human relations as well as art. He be- 
comes contented with a less vital and comprehensive syn- 
thesis than he had hoped for, yet each vein he uses is 
enriched by his steady pursuit. It always results in an 
unobtrusive interplay of mood and tone, and thus a certain 
harmony of artful and natural, of normal and personal, of 
lucid and suggestive, producing the poetic quality of “wild 
civility.” Microfilm $4.20; Xerox $14.00. 325 pages. 








THE ROLE OF FEDERICO HANSSEN AND 
RODOLFO LENZ IN THE 
INTELLECTUAL LIFE OF CHILE 


(L. C. Card No. Mic 58-5964) 


Louise Sand, Ph.D. 
The University of North Carolina, 1958 


Supervisor: Sturgis E, Leavitt 


The cosmopolitan nature of Chile today is the product 
of the continual stream of foreigners who have always 
been welcomed into its political, economic and intellec- 
tual life. | 

In the colonial period, there were non-Spanish priests, 
especially Jesuits, who largely controlled education, and 
there was the Irish governor of Chile, Ambrosio O’ Higgins. 





During the revolutionary years, many foreigners ac- 
tively supported the cause of independence. Soon after- 
wards, great strides were taken in both educational and 
industrial areas under English, French, German, North 
American, Venezuelan, Argentine and other foreign 
leaders. 

Mid-nineteenth century saw the first real organized 
effort at colonization, when the German, Bernardo Phil- 
ippi, brought a number of his countrymen to settle in the 
south of Chile. Henceforth, German influence was prom- 
inent in many phases of Chilean life, especially in intel- 
lectual circles. In the 1880’s, normal schools were organ- 
ized under the direction of German teachers; and in 1889, 
the Instituto Pedagodgico, soon to become an important 
part of the Universidad de Chile, was founded. The first 
faculty for this institution consisted of seven professors 
engaged in Germany specifically for the purpose of teach- 
ing in the new school. 

Two of these scholars were Federico Hanssen and Ro- 
dolfo Lenz, who, from the moment of their arrival in San- 
tiago, began to play important roles in the intellectual life 
of their adopted country. 

Hanssen was professor of Latin and historical Spanish 
grammar. He also published in both German and Chilean 
journals important scholarly works concerning Old Span- 
ish metrics and historical grammar. His most important 
single publication was his Grama4tica historica de la lengua 
castellana. His treatment of this subject is second only to 
that of Menendez Pidal. 

Lenz was professor of “ lenguas vivas” and of general 
linguistics. His boundless energy and versatile interests 
embraced three general areas: grammar and phonetics, 
folklore and studies of the Araucanian language and life, 
and the teaching of Spanish and foreign languages. Lenz’s 
publications are numerous in Chilean and European jour- 
nals. La oracién y sus partes and the Diccionario eti- 
moldjico de las voces chilenas derivadas de lenguas in- 
dijenas americanas are his two major single woxks. 

There was opposition, at times violent, to the work of 
Germans, voiced either by those with a personal grudge 
or by those who saw in their influence a lessening of ec- 
clesiastical strength in education. 

Their own publications and the verbal testimony of 
former pupils of the Instituto Pedagogico, today distin- 
guished Chilean citizens, testify to the importance of the 
roles played by Federico Hanssen and Rodolfo Lenz in the 
intellectual life of Chile. There is further evidence of 
their continuing influence in the Instituto de Filologia and 
the Instituto de Investigaciones Folkloricas. 

Philological studies in Chile and in Hispanic America 
as a whole, received a new impetus in the personalities, 
classes and scholarly works of Federico Hanssen and 
Rodolfo Lenz, appraised as worthy scholars by critics 
and philologists in both the Old and New Worlds. 

Microfilm $4.15; Xerox $14.00. 323 pages. 
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CHARACTER AND BACKGROUND IN CONRAD 
(L. C. Card No. Mic 58-5380) 


Betty Bishop van Baaren, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Paul L. Wiley 


This thesis is a critical analysis and evaluation of the 
methods used by Joseph Conrad in his fiction to relate 
character to setting within climactic dramatic scenes or 
illustrative episodes. This study also considers Conrad’s 
indebtedness in such matters of technique to the French 
artistic movements of the 19th century. 

For the purposes of introduction, Chapters I and II, es- 
tablish Conrad’s relation to the French Impressionistic 
period. Since he was born into the French oriented Polish 
upper class and later spent some years in France, Conrad 
had a continuing familiarity with French literature. In the 
development of the novels of Balzac, Flaubert, and Zola in 
particular, the concept of the interdependence of emotions 
and physical facts is apparent. Conrad’s character devel- 
opment and use of background are more in the French re- 
alistic tradition than in the English. Striving for verisim- 
ilitude, he attempts to capture reality by recording closely 
observed physical details without forgetting the total at- 
mosphere which is partly a result of the mental states of 
the characters. Like the French Naturalists Conrad tried 
to create the illusion of life as it is lived and like them he 
was concerned with the characters’ environment as re- 
lated to their emotional states. Since Naturalism is the 
literary equivalent of Impressionism in painting and music, 
Conrad’s acceptance of the classification of Impressionist 
is understandable. 

A close textual analysis in chapters III, IV, and V shows 
the reasons for the power of the individual scenes. One 
group selected is that in which the natural setting reflects, 
runs parallel to, or even counterpoints the main action. 
Although surface reality which reflects or expresses the 
emotional situation remains in itself unchanged, the emo- 
tions of the characters and their background are linked by 
a judicious selection and presentation of representative 
facts. A key scene, about which Conrad wrote in detail to 
Edward Garnett is the final one from An Outcast of the 
Islands in which Aissa shoots Willems. 

Another group of scenes is that in which the emotional 
situation molds and shapes external reality so that the de- 
tails of the setting are rendered as they would appear to a 
character under strong psychological stress. A good ex- 
ample of this technique is * The Return” in which Conrad 
attempts to objectify the thinking of Hervey and in which he 
shows clearly how a shift of emotion changes completely 
_ the appearance of the physical details observed by a char- 
acter. 

The last group includes those scenes in which the events 
are filtered through the consciousness of an observer. The 
sifting of external reality through a perceiving mind tells 
something about the narrator and something about the 
physical facts; the process of perception is itself a kind of 
reality. A key scene for this chapter is Marlow’s obser- 
vation of Kurtz at the last trading station in Heart of Dark- 
ness. 
~ In Conrad’s theory of the novel, the background is an 
integral element of style; the mere place is incidental un- 
less the novelist is aware that in part the action is shaped 














and determined by the setting. This fact was not always 
understood by Conrad’s English contemporaries who 
tended to make a distinction between style and subject mat- 
ter and who often thought of setting as apart from action. 
Although as a conscious device of style, Conrad’s tech- 
nique of using setting to reflect the emotional situation or 
to objectify or embody emotion is not new to English po- 
etry, it is a new element in the development of the English 
novel. Microfilm $4.05; Xerox $13.60. 315 pages. 


ALDOUS HUXLEY: 
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Jacob Vinocur, Ph.D. 
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Aldous Huxley has been throughout most of his career 
the exponent of special doctrines; these are operative in 
his fiction as well as his non-fiction. Earlier studies 
either deal with these doctrines with little regard for the 
form in which they are expressed or concentrate on the 
form without considering the ideas which have shaped it. 
This study is an attempt to bridge this critical gap; its 
purpose is to discover the relationship between Huxley’s 
developing philosophy and the fictional worlds in which it 
is given expression. 

The study seeks to examine Huxley’s performance on 
his own terms, a method not hitherto followed with any 
persistence. It attempts to set forth his changing views 
as these are asserted in his non-fiction and demonstrated 
in his novels and to show that a knowledge of these views 
is essential to an understanding of his position as artist. 
In order to illustrate as fully and concretely as possible 
the main factors in the argument, the study follows the 
procedure of commenting on a number of Huxley’s princi- 
pal works in the order of their publication, a method which 
permits evidence to accumulate gradually and which allows 
criticism to start from within the works themselves. Al- 
though the emphasis throughout has been on the examina- 
tion of Huxley’s own works, relevant source materials and 
opinions, both published and unpublished, have been used 
where these shed light on Huxley’s career and attitudes. 

A systematic survey of the materials Huxley uses 
makes it possible to determine clearly what he regards as 
evil; but perhaps more important in an almost totally rel- 
ativistic world is his attempt to define goodness and to 
explain the means by which it can be achieved. A study of 
this attempt and of its interaction with the demands of art 
enables us to trace his development and to judge him as a 
writer on apposite grounds. We see Huxley’s unwilling- 
ness to accept the obligations of the novelist as such and 
his efforts to adapt the form of the novel to his own ends. 
We see how he uses the complextime-scheme of Eyeless in 
Gaza, the repetitive and reciprocal action of Point Counter 
Point, the sermons of Propter, and the notebooks of Sebastian 
Barnack in an attempt to make his fiction reflect and convey 
ideas with great accuracy, not inthe interests of art alone, 
but in the hope of providing his readers with books which 
will aidthem in modifying their own thought and behavior. 
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The essential ambivalence of Huxley as a writer there- 
fore stems from the fact: that he has chosen to use an art 
form for purposes other than those for which it is com- 
monly designed. Yet as his most recent fiction shows, he 
has worked out his craft even as he has worked out his 
philosophy. From novel to novel the disparate claims of 
art and morality are adjusted; and as the tension between 
these two is gradually brought into balance, Huxley comes 
closer to the creation of a work which will satisfy both his 
own moral purpose and the demands of art. 

Microfilm $6.45; Xerox $22.80. 506 pages. 


A CRITICAL EDITION OF THOMAS MIDDLETON’S 
A CHAST MAYD IN CHEAPE-SIDE 


(L. C. Card No. Mic 58-7799) 


Richard John Wall, Ph.D. | 
University of Michigan, 1958 








The purpose ofthis edition isto present atext of A Chast 
Mayd in Cheape-side which represents Thomas Middleton’s 
intentions as a writer more faithfully than the nineteenth- 
century editions of Alexander Dyce and A. H. Bullendo. In 
addition to presenting an accurate text, the edition provides 
an introduction, textual notes, and full explanatory notes. 

Since the edition is intended for the intelligent--but in- 
expert--reader of seventeenth-century literature, the in- 








troduction is largely explanatory and includes a) an attempt 
to date the play precisely, b) a brief explanation of the so- 
cial, economic, and religious backgrounds of the period, 
so that the modern reader may understand the satire in 
the play, and c) an account of the editorial procedure. The 
textual notes record all deviations from the text on which 
this edition is based. The explanatory notes have a three- 
fold purpose: i) to gloss obsolete words and phrases, 2) to 
explain puns and topical references, and 3) to interpret 
difficult or obscure passages. 

The text of the play is prepared from photographic en- 
largements of a microfilm copy of the 1630 quarto in the 


possession of the Folger Shakespeare Library. In an at- 


tempt to preserve the seventeenth-century flavor of the 
work the original spelling is retained, although purely or- 
thographical matters in the printing of the quarto are mod- 
ernized. All editorial procedure concerning the text is an 
attempt to reproduce a clear but accurate rendering of the 
play as it appeared in the seventeenth century. 

Three conclusions can be drawn from the edition. 1) A 
Chast Mayd is a good typical example of early seventeenth- 
century comedy, and is therefore worth studying as a rep- 
resentative of the drama of its age. 2) In their editorial 
practices the nineteenth-century editors, whose editions of 
Middleton are still “standard,” misrepresent Middleton as 
a writer. 3) Future Middleton scholarship must be di- 
rected towards a new, scholarly-edition of the complete 
works, before any wholly accurate and convincing appraisal 
can be made of Middleton as an artist. 

Microfilm $2.80; Xerox $9.60. 213 pages. 
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JAMES RIVINGTON, LOYALIST PRINTER, 
PUBLISHER, AND BOOKSELLER OF THE 
AMERICAN REVOLUTION, 1724-1802; 

A BIOGRAPHICAL-BIBLIOGRAPHICAL STUDY 


(L. C. Card No. Mic 58-7727) 


Leroy Hewlett, Ph.D. 
University of Michigan, 1958 


The primary purpose of this study of James Rivington 
has been to make a contribution to the field of American 
publishing history. 

This has been done by creating a full-scale biography 
of James Rivington from his birth on August 17, 1724, un- 
til his death on July 4, 1802. The portrait has been based 
upon a large amount of widely scattered materials largely 
of a nongenealogical nature. No full picture of James Riv- 
ington’s personality could be evolved, primarily because 
of the lack of personal letters between members of the 
American branch of the Rivington family. The purpose of 
this portion of the study has been to gather nearly all the 
materials concerning James Rivington together into one 
source. 

Part Il of the study consists of a detailed bibliography 
of James Rivington’s publications from 1760 to 1796. His 
London publications before 1760 have not been included 





because they would not have been pertinent to the field of 
American publishing history. A third part, consisting of 
a bibliography of books which Rivington sold in America, 
was contemplated but rejected because it would not have 
added much to the primary purpose of the dissertation. 
Such a task would have proved unrewarding in view of the 
time and effort which it would have required. Although the 
existing bibliography is as complete as it has been possible 
to make it, no claim is made for its absolute completeness 
because it is not impossible that imprints by James Riv- 
ington, now unknown, will turn up in the future. Particular 
emphasis has been placed upon the location of copies of 
his publications in various libraries in the United States, 
Canada, and Great Britain. Copies in thirteen major Amer- 
ican libraries have been examined. Information on other 
copies has been gathered through correspondence. Copies 
held by private collectors have not been considered, ex- 
cept in one instance: the collection of Thomas W. Streeter 
of Morristown, New Jersey. The major contribution of 
Part II is to locate many more copies of Rivingtoniana 
than were thought previously to exist. Part II ends with 
an index of authors, titles, pseudonyms, et cetera, the 
manner of classification making such an index necessary. 
The biographical and bibliographical aspects of James 
Rivington’s life have been kept as separate as possible. Dup- 
lication, in a few instances, has nevertheless been unavoidable. 
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The story of James Rivington, it was discovered, could 
not be presented without reference to the period in which 
_ he lived, particularly the period of the American Revolu- 
tion. His greatest contribution in that conflict was the pub- 
lication of political pamphlets and of his newspaper from 
1773 to 1783. Loyalist in tone, for the most part, these 
represented an important contribution to the loyalist his- 
tory of the American Revolution. 

_ James Rivington was not a major figure in the history 
of the American Revolution, but it cannot be denied that he 
played an important part in it, particularly during the per- 
iod from 1773 to 1783. No conclusion, although the evi- 
dence is presented and discussed, can be made concerning 
his supposed spy activities for the Americans during the 
last two years of the war, except that it is highly improb- 
able that he had ever acted in such a capacity. It will not 
be denied, however, that more conclusive proof may turn 
up in the future. 

- Besides being a contribution to American publishing 
history, the dissertation also makes minor contributions 
to the fields of the history of the loyalists in the American 
Revolution, the history.of the freedom of the press, and 
the history of New York City during the Revolution, and it 
provides a brief but important glimpse of bookselling prac- 
tices of eighteenth-century England and America. 

Microfilm $6.75; Xerox $23.80. 532 pages. 


PHILADELPHIA -MUSIC ENGRAVING AND 
PUBLISHING, 1800-1820: A STUDY IN 
BIBLIOGRAPHY AND CULTURAL HISTORY 


(L. C. Card No. Mic 58-7749) 


Donald William Krummel, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to reconstruct the cata- 
logues of Philadelphia publishers of engraved music be- 
tween 1800 and 1820, and to relate their music to the cul- 
tural environment they served. 

Prerequisite to such a study is the location of as many 
publications as possible. The Appendix lists approximately 
1200 of these in a dozen collections. While this may not be 
more than two thirds of the total output, it is reasonable 
sampling for the evaluation of the catalogues. The immed- 
iate problem regarding each item is the establishment of 
its publication date, for the evolution of a publisher’s cat- 
alogue becomes apparent only when individual items can 
be located in time. 

Equally important is a knowledge of the cultural envir- 
onment. Thefirst chapter ofthis study recalls the musical 
activities in Philadelphia at this time. This information 
has been drawn largely from contemporary newspapers. 
Trends in taste are discussed, together with important de- 
tails concerning the popularity of individual compositions; 
for unless contradictory evidence is found, a publication 
must be assumed to date from the years when its music 
was most popular. In dating publications, such informa- 
tion, together with newspaper notices, copyright registra- 


tions, and similar indirect references, constitutes what is 


called cultural evidence. 

Bibliographical evidence, on the other hand, is drawn 
from the publication itself. Most important are the var- 
ious punches used to impress individual signs into the 





plates from which the music was printed. Each engraver 
had a distinctive set of these punches, for musical notes, 
clefs, accidentals, intensity signs, brackets, and for num- 
erals and the alphabet. Since most publishers at this time 
did their own printing, we can usually establish who issued 
a work simply by identifying these signs. 

Publishers also frequently changed one or several of 
their punches. We can often establish with some certainty 
when this took place, and date individual items accordingly. 
Bibliographical evidence useful in dating includes also 
such matters as dealers’ seals and the style of engraving. 

From this evidence can be reconstructed the evolution 
of the publisher’s catalogue. The catalogue of George E. 
Blake, for example, can be divided into bibliographical 
groups to which mutually exclusive dates can be assigned. 
Between 1803 and 1805, and only then, Blake used a partic- 
ular set of punches and arrangement for the title; between 
1806 and 1808 his imprint citation was engraved in a dis- 
tinctive style; between 1810 and 1813 he used one particu- 
lar bass-clef punch. The catalogue ofthe second publisher, 
George Willig, could not be divided into such groups, how- 
ever, nor could many of his publications be dated at all. 
Many of the same punches and characteristics seen in 1800 
were still present in 1820. A third publisher, John Aitken, 
was an inferior workman whousually pirated Blake editions. 
His failure as a music publisher is reflected in his cata- 
logue. The fourth publisher, Allyn Bacon, assigned plate 
numbers chronologically to each of his issues. These num- 
bers, several newspaper notices of new publications, and 
a study of punches, reveal an eccentric pattern which 
warns the bibliographer against assigning dates too exactly. 

Once the chronology of a publisher’s catalogue is com- 
prehended, the historical significance becomes apparent. 
Around 1807, for instance, Blake molded popular taste and 
fostered the career of a significant and controversial singer. 
After 1815, Willig and Bacon were influential in promoting 
a vogue for short piano pieces. Of greater bibliographic 
significance, meanwhile, is the study of the various types 
of evidence which make it possible to deduce imprint in- 
formation which does not appear on the publication. 

Microfilm $5.50; Xerox $19.60. 431 pages. 


TRENDS AND ISSUES IN AMERICAN 
LIBRARIANSHIP AS REFLECTED IN THE 
PAPERS AND PROCEEDINGS OF THE 
AMERICAN LIBRARY ASSOCIATION, 1876-1885 


(L. C. Card No. Mic 58-7763) 


Lucy Jane Maddox, Ph.D. 
University of Michigan, 1958 


The decade from 1876 to 1885, when Justin Winsor 
served as the first and continuing president of the Amer- 
ican Library Association, marked the beginning of the 
modern American library movement. The purpose of this 


_ study has been to identify the trends and issues in librar- 


ianship which developed during this decade. 

Since the trends and issues in librarianship did not de- 
velop apart from the social, economic, and political con- 
ditions of the decade, the first chapter is devoted to the 
historical background of the period. There follows a de- 
tailed review of the conference in 1876 which culminated 
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in the organization of the American Library Association. 
For background, a brief sketch of the library convention 
of 1853 is given, and the library leaders of the 1876 con- 
ference, six of whom attended the 1853 convention, are in- 
troduced in brief biographical sketches. The chapter con- 
cludes with an analysis of the results of the 1876 confer- 
ence, 

The most widely discussed library topic of the decade 
was classification and cataloging. Six classification 
schemes devised during this period are reviewed, and such 
aspects of classification as notation, mnemonics, shelf 
arrangement, and the order of classes and subclasses are 
noted. Other issues concern “movable” or “ relative” ver- 
sus “fixed” location; the cost of cataloging, particularly 
the cost of printed catalogs; the arrangement of printed 
catalogs; full versus simplified cataloging; and the sub- 
ject analysis of books. 

The various cooperative ventures which were proposed 
are studied, including cooperative cataloging, indexing and 
standardized library supplies and procedures. 

The development of public library service for adults 
was a major topic. Included were discussions on aids and 
guides to readers, book selection, reading tastes, and the 
place of fiction in the public library. Of primary interest 
in the area of library service to children and young people 
were public library cooperation with the public schools, 
book selection, and guidance in the reading of children and 
young people. 

An issue of special interest during the period concerned 
the planning of more functional and economical library 
buildings. Receiving less attention, but nonetheless warmly 
debated, were contemporary opinions concerning the qual- 





ifications, duties, and training of librarians. Various other 
library topics which received a measure of attention were 
library legislation, the printing and distribution of public 
documents, care and protection of books, college libraries, 
special libraries, the preservation of pamphlets, bibliog- 
raphy as a science, and charging systems. 

The study concludes with an evaluation of the contri- 
butions which the American library pioneers made during 
the decade. The major contributions were the organiza- 
tion of the American Library Association, the establish- 
ment of the Library Journal, the first A.L.A. cataloging 
code (based on Cutter’s Rules for a Dictionary Catalogue), 
Dewey’s Decimal Classification, and Poole’s Index to Per- 
iodical Literature. Other contributions include the estab- 
lishment of the Library Bureau; the adoption of the Cutter 
author-numbering system and the standard-size catalog 
card; Samuel S. Green’s pioneer work in library and 
school cooperation and reference service to readers; the 
beginning of library service to children and young people 
pioneered by Caroline M. Hewins and Mrs. Minerva W. 
Sanders; the groundwork for the A.L.A. Catalog, under 
the leadership of Dewey; and the foundation for more func- 
tional and economical library architecture under the lead- 
ership of Justin Winsor and William F. Poole. 

The general conclusion which is drawn in this study is 
that, though libraries have enlarged their areas of serv- 
ice, the methods which were established during the first 
decade of the American Library Association are still 
widely used, and many of the general patterns which 
emerged at that time have formed the basis for library 
achievements of later years. 

Microfilm $7.60; Xerox $26.40. 599 pages. 
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ON HOMOGENEOUS POLYNOMIAL SURFACES 
INVARIANT UNDER CYCLIC COLLINEATIONS 


(L. C. Card No. Mic 58-2802) 


Clayton Verl Aucoin, Ph.D. 
Alabama Polytechnic Institute, 1956 


Supervisors: N.C.Perry and J.C.Morelock 


This dissertation is concerned in the main with the 
study of those homogeneous polynomial surfaces F(x,, X2, 
X5, X,) = 0 in complex space which transform into them- 
selves under the cyclic collineation, 


. 2 3 
T(X:, Xo» Xs, Xa) = (X,, EX,, E X3, E X,), 


where E is a complex root of unity, and homogeneous co- 
ordinates are used to describe the space. 

In Section I the historical orientation of the problem is 
considered and a survey of previous results is presented. 

Section II develops a direct generalization of previ- 
ously obtained results. 

Section III presents a generalized study of the perfect 
points of a certain type of invariant surface. 

Microfilm $2.00; Xerox $3.00. 53 pages. 


A STUDY OF INDEPENDENCE AND DEPENDENCE 
IN MULTIVARIATE NORMAL ANALYSIS 


(L. C. Card No. Mic 58-5929) 


Rolf Bargmann, Ph.D. 
The University of North Carolina, 1958 


Supervisor: S. N. Roy 


The report discusses two tests of independence ina 
set of p normally distributed variates, and their mutual 
relationship. One of the tests can be inverted into a set of 
confidence statements on regression parameters (Chap- 
ter I). 

Chapter II extends the problem of independence to that 
of “quasi”-independence among k sets of variates. Again, 
a traditional test is compared with an alternative one, and 
confidence statements on regression matrices are derived 
from the latter. 

Some light is thrown on the problem of obtaining confi- 
dence statements on the basis of likelihood-ratio tests. In 
Chapter III, three types of general distributions (general- 
ized ¥*, generalized F and joint non-central distribution 
of the elements in a correlation matrix) have been derived, 
and the problem of obtaining confidence statements from 
these distributions has been discussed. 

Chapters IV and V deal with the alternatives to the hy- 
pothesis of independence. The former is devoted to the 
study of a few particular patterns while the latter develops 
a general classification system of dependence patterns, 
based on the ideas of factor analysis. Two different 





approaches are presented to the problem of testing hy- 
potheses regarding these dependence patterns. 

An iterative procedure developed in Chapter V, and the 
tests of hypotheses of independence and dependence de- 
rived in Chapters I and V are illustrated in two numerical 
examples in Chapter VI. 

Microfilm $2.00; Xerox $5.60. 112 pages. 


ON p-VALENT STAR-LIKE FUNCTIONS 
AND THEIR PARTIAL SUMS 


(L. C. Card No. Mic 58-5670) 
John Bender, Ph.D. 
Rutgers University, 1958 


Major Professor: Malcolm S. Robertson 


A function f(z) is said to be a member of the class 
(p,q), where p and q are positive integers with p 2 q, 
if and only if there is a positive number p such that 


’ 2 11 ! 
(1) REED} > 0,0 <iai< 1, @) f RID a0 = 201, 








OO 
z=re® p<|zI\< 1, and (3) f(z) = 29 + 2 ie iat< 1. 
n=qt1 


We shall also say that f(z) is multivalently star-like of 
order (p,q) with respect to the origin and with respect to 
the circle|z|= 1. 

It is shown that if f(z)e« | (p,q), then 


Pp-q 
f(z) = [9(z)]?- za-P. IT (1- —) (1-2), 


where (z) € 24 (1,1) and 0 <j|zi| < 1, i=1,2,°--,p-q. We 
prove that the class Qt (p,q) is a proper sub-class of the 
class 





p i 
Z he 
Hip.a) = {(2yls(2) = PON. “ry (44) (1-452, 
7,P~q S=1 as : 
where $(z)e€ sf (1,1) and 0 <|a;|< 1, i=1,2,---,p-q.}for 
p> q2 landthat 3 (p,p)= xf (p,p). Moreover, if 
f{(z)€ F (p,q), then f(z) is a limit uniformly of a sequence 
of functions belonging to f (p,q). 
We prove a sufficient condition for a function of class 
(p,q) to be a member of the class ef (p,q) namely that 





| 1/2 He: a 1/2 
the zeros of f(z) lie in|z|< (2p)'/* - (p-a)'/ . The result 
_ (p+q)?/? 
is the best possible. Similarly, we establish a sufficient 


oP 
U U F (p,q) to be a member of the 


p=1 q=1 


condition for f(z) € 
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class ne +4 of (p,q). Again the result is the best possi- 


p=1 q=1 
ble. In addition, if the condition holds, there exists a posi- 
tive number p depending only on p and q such that 


zf’ (z) 

We establish some elementary proofs of the sharp 
bounds for | f(z), | f’(z)| , and |a,| which were previously 
proved by Goodman (Trans. Amer. Math. Soc. 68(1950) 
204-223). Furthermore, we have obtained sharp bounds 
from below for |f’(z)| at the simple zeros of f(z) and for 
|z | ogi small. A sharp bound below is obtained for 

zi’ (z ; 
R{ f(z) } for 0 =|z| - min {|@,|,°"°, |. @ p-ql f- 

Robertson’s (Annals of Math. 42 (1941) 829-838) result 
on the nt® partial sum of the functions of the class sf (p,p) 
has been generalized to the class of functions f(z) such 

Zi’ (z 

that f(z) ¢x£(p,q) and MAAS} > wet) - (A-r), p <|zi<, 
where K(f) is a positive constant depending on f(z). In par- 
ticular, the generalization is valid for the class of func- 
tions f(z) such that f(z) e of (p,q) and the zeros of f(z) lie in 
the disc 





1 > K(f): (1-r), p <|zIl< 1. 








(2p)? - (p-q)¥? 
— (p+q)Y? 


Microfilm $2.00; Xerox $3.00. 47 pages. 
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Let XX, X,--- be a sequence of independent identi- 
cally distributed random vectors with values in k-dimen- 
sional Euclidean space E;,. Let “@ be a probability meas- 
ure on the Borel sets 4 in Ey, with mw (A) = P[X;e€ A] for 
all A in 3, i= 1, 2,--. Let 71 be the class of all real 
valued monotone functions defined in Ex, which have any 
fixed uniform bound. The major theorem in the paper 
gives a necessary and sufficient condition on yp for the 
following: 


1 n 
(1) Pl lim sup |— > f(X;) - /fd | =0O]=1. 
| tay : J 


Several other results give conditions under which (1) holds 

for different classes of functions on E;. A compact metric 

on the class ?7Lis provided in one of the lemmas. 
Microfilm $2.00; Xerox $3.00. 25 pages. 





ROTATABLE DESIGNS OF SECOND AND THIRD ORDER 
IN THREE OR MORE DIMENSIONS 


(L. C. Card No. Mic 58-5939) 


Norman Richard Draper, Ph.D. 
The University of North Carolina, 1958 


Supervisor: R.C. Bose 


In this dissertation are presented several new con- 
struction methods for obtaining rotatable designs of sec- 
ond and third order in three and higher dimensions. By 
use of these methods various infinite classes of designs 
are obtained, and it is shown that all the rotatable designs 
previously known may be derived as special cases of these 
infinite classes. 

Most of the previous work on the construction of rotat- 
able designs made use of the properties of regular figures 
and solids. In Chapter I certain sets of points are intro- 
duced all of which have been obtained from a basic point’ 
set. The basic point set occurs as the result of applying a 
specified transformation group to a general point in three 
dimensions. It is shown that these generated point sets 
Obey all the conditions for a second order rotatable design 
except one. There is then defined a function called the ex- 
cess of a point set, which describes the extent to which the 
outstanding condition is not met, and it is shown that com- 
binations of point sets whose total excess is zero will 
provide second order rotatable designs or infinite 
classes of rotatable designs; several classes are derived 
in full. 

In Chapter II is presented a second method of generat- 
ing point sets which may be used to build classes of sec- 
ond order designs in three dimensions, and four more in- 
finite classes are derived. There follows a particular 
construction method for single designs, which is later 
shown to be extendable to the construction of second order 
designs in higher dimensions. Another construction 
follows; two sets are presented which violate not one, but 
two, of the conditions for second order rotatability and it 
is shown that these sets may be advantageously combined 
to give an infinite class of second order designs which 
contain only 16 points. 

Some of these methods of construction can also be 
used in four or more dimensions. In Chapter III the nec- 
essary point sets are generated for a general dimension k 
and are combined in various ways to give second order 
designs. In addition the extension of a method used in 
Chapter II to construct single second order designs is 
presented in its general k dimensional form. 

Chapter IV deals with third order rotatable designs in 
three dimensions. A general theorem providing the exact 
conditions under which a third order arrangement is non- 
singular is presented. The previously known third order 
designs are tabulated. It is then shown that some of the 
second order design classes constructed earlier in the 
dissertation may be combined in pairs to give infinite 
classes of sequential third order rotatable designs in 
three dimensions. One example of such a combj tion is 
worked out in full and it is established that two _ the 
known designs are special cases of this class. The chap- 
ter ends with a proof of the existence of two further infi- 
nite classes of third order designs in three dimensions. 
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A BOUND FOR THE ORDER OF THE ZERO 
DIMENSIONAL COMPONENTS OF A SYSTEM 
OF ALGEBRAIC DIFFERENCE EQUATIONS 


(L. C. Card No. Mic 58-5685) 


Bernard Greenspan, Ph.D. 
Rutgers University, 1958 


Major Professor: Richard M, Cohn 


< yn} is 
--, I are the maxi- 


-, Yn respectively 


A set of difference polynomials in F{y,, -- 
said to be of type (r,, ---, rn) if ri, - 
mum orders of the transforms of y,, -- 
that appear in the set. 

The following theorem, which is a partial analogue of a 
theorem of Ritt in differential algebra, is established. 

Let F be an inversive difference field of character- 
istic zero. If ® is a system of nonzero difference poly- 
nomials in F{y,,---, yn} of type (r,,---, mn) and every 
component of {@} is of dimension zero, then the order of 
each component is at most r,;++-++Prn. 

In the case of n difference polynomials, Bx, k = 1, 

-+, n, let aj; stand for the highes* transform of y,; in B. ‘ 
Let 


Max (a,j +°** + Q); y 


Ny 


where j,, ***, j,, is a permutation of 1, ---, n, and 


vere ** @ ie 


be called the Jacobi number and the Ritt bound, respec- 
tively. 

An improvement onthe Ritt bound is obtained and in 
the case of two difference polynomials in two indetermi- 
nates, the improvement turns out to be the Jacobi number. 
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FIXED POINTS OF FINITE GROUPS 
OF TRANSFORMATIONS 


(L. C. Card No. Mic 58-5530) 


John Jay Greever III, Ph.D. 
University of Virginia, 1958 


Let X be a finite-dimensional compact Hausdorff 
space, let G be a group of homeomorphisms of X into itself 
and let F< be the set of points in X fixed under each ele- 
ment of G. Let p, be a prime, let p.,---,p,, be distinct 
primes, let a,, @,,---,a@,, be non-negative integers and let 
R and Z,,. be the additive groups of the rationals and the 
integers modulo p; respectively. Homology groups are to 
be understood in the sense of Cech, the 0-dimensional 
groups being reduced. 

A corollary to the Lefschetz Fixed Point Theorem as- 
serts that Fc is non-empty when G is cyclic and X is tri- 
angulable and homologically trivial over R. From a theo- 
rem of P. A. Smith it follows that F, is non-empty when X 
is homologically trivial over Z,_ and G is of order p™, It 
is the purpose of this paper to set forth results of this na- 
ture for groups of more arbitrary orders than those dealt 
with by the Lefschetz and Smith Theorems. 

To this end, suppose that F, has finitely generated 





integral Cech cohomology groups for each subgroup H of G. 
The following theorems are established: 


THEOREM 1. If X is homologically trivial over R andG 
is either of order p,p, or abelian and of order p@!p,, then 
Fc is non-empty. 


THEOREM 2. If X is homologically trivial over Zp, and 
G is of order p™ p,, then Fg is non-empty. 


THEOREM 3. If X is homologically trivial over Z,, and 
G is either of order p, p,p, where p, < p,< p,or abelian 
and of order p@ 'p, p@3, then F< is non-empty. 


In fact, as is shown in the dissertation, the condition 
placed on Fy, above need only be imposed with respect to 
a selected few of the subgroups of G; however, this addi- 
tional generality is not without great cost in ease of state- 
ment. 

Let K be a finite simplicial complex and let &/ be a 
group of simplicial homeomorphisms of | K| , the poly- 
hedron over K, into itself. Suppose that Te a, Ss = {Vo , 
-+*,Vm}eK and T's = s for some i imply that Tvo = v,, 
-**,TVi, = Vm. Then the hypotheses assumed concerning 
X and G prior to the statement of Theorem 1 are satisfied 
for |K|and “/. The methods used in proving Theorems 1 
through 3 easily extend to yield the following: 


COROLLARY 1. If K is homologically trivial over R and 
4y is either of order p, p, or abelian and of order po P, 
-+*Dn-) Ph, then Fg, is non-empty. 


COROLLARY 2. If K is homologically trivial over Z, 
and ¥Y is either of order p@ip,, or of order p,p,p, where 
P, > Pp. > p,, or abelian and of order p@1p,:--p__ p@n, 
then Fy is non-empty. 


n1 


Thus, for example, one has: 


COROLLARY 3. If K is homologically trivial over the in- 
tegers and Fg is empty, then either &¥ is abelian and of 
order at least 900 or is non-abelian and of order at 
least 60 unless Y is of order 36. 


In the main, the proofs to the above results depend 
upon work of E. E. Floyd, S. D. Liao and P. A. Smith. 
Microfilm $2.00; Xerox $3.00. 41 pages. 


CHARACTERIZATION OF THE n-SPHERE 
THROUGH DECOMPOSITIONS, AND RELATED TOPICS 


(L. C. Card No. Mic 58-7753) 


Kyung Whan Kwun, Ph.D. 
University of Michigan, 1958 


The purpose of this paper is to study the properties of 
the n-pseudo-sphere, as defined by Professor R. L. Wilder 
in his summer lecture of 1945 at the University of Michi- 
gan, and to use the notions, introduced in the definition of 
the n-pseudo-sphere, to obtain a set-theoretic characteri- 
zation of the n-sphere. 

In Chapter I, general properties of the n-pseudo-sphere 
are studied. Chapter I ends by proving some homotopy 
properties of the n-pseudo-sphere. In Chapter II, it is 
shown that the n-pseudo-sphere is a spherelike n-dimen- 
sional generalized closed manifold. In Chapter II, a 
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characterization of the n-sphere is obtained by adding a 
certain condition to the conditions defining an n-pseudo- 
sphere. In the latter case, Bing’s lemma type theorems in 
his paper “A characterization of 3-space by partitionings” 
[3] are of considerable aid. 

The basic approach is through the notion of covering 
complex of a Hausdorff space S, which consists of a collec- 
tion of subsets of S called cells and satisfying certain sim- 
ple axioms. These complexes are subject to certain oper- 
ations called simple subdivision and direct subdivision, 
the latter being stronger than the former. 

If K,, K,,..., K;,... is a sequence of covering com- 
plexes, each related to its successor by subdivision, then 
for each xeS, C(x) denotes the set “ C;(x), where C;(x) is 
the union of the closed cells of Kj that contain xX. 

Among the theorems proved are the following: 

Theorem. In order that a compact Hausdorff space S 
be a topological n-sphere, it is necessary and sufficient 
that S contain an w-sequence of covering complexes Ko, 
K,, Ke, ... such that 

1. Ko consists of exactly two r-cells o, and o; for 
each dimension r <= n, each of which is, | if r <n, a bound- 
ary cell of each of the cells o*** and o*, 

2. each K;,, is a simple subdivision of Ki, 

3. if UL is an arbitrary open covering of S, then there 
is an integer i such that each cell of Kj; is of diameter 
less than UL, 

4. if T* is a derived cell of o* such that 6° N t* # 9, 
then T* is directly derivable from o’. 

Theorem. Let Ko, K,, Ko, ... be a sequence of cover- 
ing complexes of a compact triangulable space X such that 
(1) each closed r-cell is homeomorphic to the euclidean 
closed r-cell and is a face of some n-cell, (2) each Kj+, is 
a simple subdivision of Kj, (3) if x and y are two non-n- 
points of C(z), then bk; x = bx, 9 for sufficiently large i, 


(4) if r > 0, then o™- LJ, C(x) # @ and (5) the maximal 


C(x)’s form an upper semicontinuous collection G of X. 
Let f be the decomposition map and X’ = f(X). Then any 
compact pair (A’, B’) of X’, f,:H,(A, B) —~ H,(A’, B’) is 
an isomorphism onto, where A = f(A’) and B= ft (B’). In 
particular, each element of G is acyclic. 

Theorem. In above theorem, if the K ; satisfies the di- 
rect derivability, then X’ is homeomorphic to X. 

Corollary. Let G be an upper semicontinuous decom- 
position of S* such that the image of the closure F of the 
union of the non-degenerate elements of G is totally dis- 
connected and each component of F has an arbitrarily 
close neighborhood whose boundary is a 2-sphere lying in 
the complement of F. Then the decomposition space is a 


3-sphere. Microfilm $2.00; Xerox $3.00. 53. pages. 

















GROUP RINGS AND DIMENSION SUBGROUPS 
(L. C. Card No. Mic 58-7759) 


Gerald Otis Losey, Ph.D. 
University of Michigan, 1958 


The primary object of this dissertation is to examine 
certain aspects of the relationships between the structure 
of a group and the structure of its group ring over a suita- 
ble domain of coefficients. 





Let G be a group and /" its group ring over a commu- 
tative ring @ with a unit. The fundamental ideal A of I is 
defined to be the kernel of the mapping of J” onto @ which 
sends > a(g)g onto > a(g). A is uniquely determined up to 
an automorphism of I" by the property: [/A = @¢ 

To each of the powers A"™ of A we associate a certain 
subset of G, namely, the set of all g e G such that g = 1 
modulo A"; we denote this set by D,(G, ¢) and call it the 
nt” dimension subgroup modulo @ of G. The sequence 
{D,,(G, ¢)} is a descending central series of completely in- 
variant subgroups of G. The factors D, /Dn}; of this se- 
ries may be imbedded isomorphically in the additive 
structure of [°/A™. 

The character of the subgroups D,(G, $) is examined 
in two cases. 1) If Z is the ring of integers, then D,(G, Z) 
is precisely the nt® term in the lower central series for G. 
2) If @ has characteristic p, then Dy, (G, ¢) is the product 
of all the subgroups G,P! for all i, j such that ip) = n, 
where G; is the it term in the lower central series for G. 
These properties could be helpful in finding a solution to 
the Burnside problem. 
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QUASI-COMPACT AND RELATED MAPPINGS 
(L. C. Card No. Mic 58-5539) 


Paul Everett McDougle, Ph.D. 
University of Virginia, 1958 


Let f(X) = Y where X, Y are topological spaces and f 
is a continuous transformation. There are properties of 
the topological structures of X, ‘Y called space properties, 
and there are properties of f which relate the topological 
structures of X and Y called mapping properties. A basic 
problem in point set topology is the following: If certain 
properties are assigned to f, X, Y, then what further prop- 
erties may be deduced? Usually it is desirable to restrict 
the assigning of properties in some specified manner. A 
particular type of problem which lies fundamental to the 
aims of this paper is the following: Given assigned hy- 
potheses to X and f, what further conditions need be ap- 
plied to f in order that Y satisfy certain specified proper- 
ties? An ideal solution occurs when the determined 
condition on f is both necessary and sufficient. For 
example, it was proved by A. H. Stone that if X is metric 
and f is closed, then Y is metric if and only if the bound- 
aries of point inverses under f are compact. A similar 
type theorem for open mappings on locally compact sepa- 
rable metric spaces was proved by G. T. Whyburn. This 
paper considers problems of the above type for a more 
general class of mappings, the quasi-compact mappings, 
and for more elementary space properties, the M, E prop- 
erties, as well as the metric properties. 

The quasi-compact mappings are important since they 
include all mappings which are either open or closed. The 
decomposition spaces, which have been of considerable 
significance in modern topology, also provide a noteworthy 
source of quasi-compact mappings since the natural map- 
pings are always quasi-compact. In the study of decompo- 
sition spaces there arise the decomposition properties, 
which relate the sets of the decomposition to the topologi- 
cal structure of the decomposed space. Thus there occurs 
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a new type of problem, that of relating the decomposition 
properties to the space and mapping properties. The de- 
composition properties are important in analysing specific 
examples and in assisting the establishment of relations 
between space and mapping properties. A further aim of 
this paper is the study of the role of some decomposition 
properties. 

For any mapping f(X) = Y, where Y is a T, space, there 
are induced decompositions of X where the elements are 
(a) the point inverses under f or (b) the components of 
point inverses under f. Decompositions of type (b) are in- 
timately related to the factorization problem. The last 
part of this paper studies these induced decompositions, 
using previously established relations between the space, 
mapping, and decomposition properties. 
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SOME PROPERTIES OF UNIVALENT S-FRACTIONS 
(L. C. Card No. Mic 58-5771) 


Edward Peter Merkes, Ph.D. 
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Supervisor:. W. T. Scott 


A function F(z) of a complex variable z is said to be 
in the class K if for ;z| < 1 
_4+ 8:2 2% apZ 
(+) cng sine CO, Se WE ae 
where {a,,} is a sequence of complex numbers such that 
a,70 and ja,|< 1/4 (n=1,2,...). It is well known that each 
function of the class K is regular for |z| < 1. Thale (Uni- 
valence of continued fractions and Stieltjes transforms, 
Proc. A.M.S., v.7 [1956], pp. 232 244) has shown that the 
functions of the class K are univalent for iz! < 12 /2-16. 
Perron (Uber eine Schlichtheitsshranke von J. S. Thale, 

S. B. Miinchen [1956], pp. 148 151) has verified that this 
result is sharp. 

For convenience the normalized class Ky is intro- 
duced. This class consists of all functions of the form 
[1-F(z)]/a,, where F(z) is in the class K and a, =-F’(0). 
Clearly any property of the class K,, can immediately be 
translated into a corresponding property of the class K. 

From a value region result of Paydon and Wall (The 
continued fraction as a sequence of linear transformations, 
Duke M. J., v.9 [1942], pp. 360 372) it is shown that the 
map of the circular domain of univalence by a function of 
the class Ky contains the domain |w| < 2- {2 and is con- 
tained in the domain |wl < 2 J2. Moreover these results 
are sharp. In addition some analogues of inequalities 
which are commonly associated with functions that are uni- 
valent in the unit circle are obtained. 

A function f(z) is said to be in the class K’ if for |z| 
< 1 the function f(z)/z either is identically one or is in the 
Class K. Thale has shown that the functions of K’ are also 
univalent for |z| << 12 (2-16. That this result is sharp fol- 
lows from the cited result of Perron. The same observa- 
tion can be obtained directly, however, by application of 
the value region result. 

The map of the circular domain of univalence by a 
function of the class K’ contains ;w| < 12-8 {2 and is 


























contained in |w|< 4( (2-1). The results are sharp. Some 
inequalities are also obtained from the cited value region 
result. 

Let Ki, denote the subclass of K’ consisting of the 
identity function, z, and those functions f(z) of K’ for which 
f(z)/z has an S-fraction representation (*) with 0 < a, 
< 1/4. Each function of K’ uniquely determines a function 
of the class K4, by a rotation of the independent variable 
and a normalization. A region is obtained which is con- 
tained in the map of |z| < p, 0 < p < 1, by any function of 
the class Ki. Moreover, a region containing this map is 
found. The results are all shown to be sharp. 

Analogues A, B, and L of the Bloch- Landau constants 
are defined for the class K’. Using established results for 
the class K4, estimates of these constants for the class K’ 
are obtained. 

Let o(K’) denote the radius of starlikeness for the 
class K’. By an argument somewhat similar to that used 
for the value region problems of continued fraction theory, 
it is proved that 4 /3-6 < o(K’) < 12 /2-16. Using the es- 
tablished results for class K’, it is also shown that the 
radius of starlikeness of the class Kn , o(Kn), satisfies 
907 < ofKn) £12 V2-16. In addition distortion theorems 
are displayed for each of these classes. 

Bounds are obtained for the radius of convexity of the 
class K’, y(K’), in terms of the smallest positive zeros of 
certain polynomials. In particular, it is shown that .641 
< y(K’) < .713. A similar result is established for the 
radius of convexity of the class Ky. It is shown that .492 
< y(Ky ) < .683. 
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A MATRIX DERIVATION OF GENERALIZED 
LEAST SQUARES LINEAR REGRESSION 
WITH ALL VARIABLES SUBJECT TO ERROR 


(L. C. Card No. Mic 58-7776) 


Cristina Perlas Parel, Ph.D. 
University of Michigan, 1958 


It is commonly assumed that a random variable x has 
a linear regression on s, s 21, random variables 4,, a, 
..+, &s, where for any fixed set of values of the a’zs, (f 
= 1, 2,...s), x is distributed about 


Ss 


E(x) = @, + zea, 


where 8, and 87 are constants. It is this restriction to 
fixed values of the a’/s (independent variables) which has 
made least squares regression theory formally inapplica- 
ble to many practical problems in which the values of the 
a’7s, as well as those of x, are observed. A method com- 
monly used in obtaining an approximation to the regres- 
sion function proceeds by assuming the errors of the ob- 
served values of the independent variables, to be zero, but 
this model is unsatisfactory in many situations. This the- 
sis generalizes the recent attempts made by several au- 
thors to extend the least squares regression theory so as 
to allow the use of the observed values of the a’/s, even if 
they are in error. 

For this problem of *generalized regression” which 
takes into account the errors of the observations of the 
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a'7s, as well as those of the x’s, an experimental model 
designed to provide estimates of the variation of each 
measurement of different points of the regression “plane”, 
is used. For each observation designed to enter the nor- 
mal equations, a series of multivariate measurements of 
the a; 7’s and the x ;’s with the same expected values, (i 
=1,2,...n; (=1, 2,...8), is made. The collection of 
means is taken as the multivariate observation while the 
variances and covariances are used as measures of their 
errors. These estimates of the variances and covariances 
of each group of observations, are used as weighting fac- 
tors. 

The point estimates of the parameters of the linear 
regression function and the corresponding S, the weighted 
product of residuals, ¢; and €; (i, j=1, 2,...n), are ob- 
tained by using an iterative process. Matrices are used in 
the developments of the formulas. 

A significance test of the regression is obtained by 
testing the significance of S. 

The expressions obtained in Chapter VII, unfortunately, 
are complicated when the observations of any of the inde- 
pendent variables are inerror. Nevertheless, it appears 
that it is more desirable to obtain consistent estimates of 
these regression coefficients than to suppress arbitrarily 
the errors in the regression variables. The formulas de- 
rived for estimating the regression coefficients can be 
transformed to programs for digital computers; thus, the 
theoretical results can be made useful. 

In many physical problems in which the assumption of 
fixed regression variables is not strictly valid, considera- 
tion should be given to an experimental design using con- 
stellations of partially controlled observations of “pre- 
dictors” to which the theory developed is applicable. 
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POINCARE DUALITY IN HOMOLOGY MANIFOLDS 
(L. C. Card No. Mic 58-7780) 


Frank Albert Raymond, Ph.D. 
University of Michigan, 1958 


In the development of the duality theorems for homol- 
ogy manifolds, there is given an algebraic and geometric 
procedure for obtaining Poincare type and Alexander- 
Pontryagin type theorems. The concept of homology is 
made precise, by the use of carapaces, so as to include 
singular homology for any coefficient group and Cech ho- 
mology for coefficients in a field. Roughly speaking, given 
a homology theory for a topological space, the basic dual- 
ity is obtained by determining conditions necessary that 
the given homology, in dimension p, be isomorphic to the 
Cech cohomology, in dimension (n - p), of the space by 
virtue of H. Cartan’s formulations of Leray’s uniqueness 
theorems. 

Chapters I and II are devoted to this general problem. 
Chapter III specializes to the case of singular homology. 

A singular homology n-manifold with respect to a coef- 
ficient group G is a finite dimensional Hausdorff space 
such that Hp(X, X - x) = G for p=n, and 0 for p/n, where 
the homology used is the singular homology with coeffi- 
cients in the discrete group G. 

A particular example of how we solve the general 





problem above is the following theorem. A necessary and 
sufficient condition that a compact, connected, singular ho- 
mology n-manifold satisfy the dualities is that j « : H, (X) 
~ H,(X, X - x) be an isomorphism onto, for all x in X. 
Such a manifold is called orientable. If the dualities hold 
locally, then we call the manifold locally orientable. (In 
general, of course, we do not require compactness or con- 
nectedness. ) | 

If X is a locally orientable, singular homology manifold, 
X is locally a Peano space and hence paracompactness is 
equivalent to metrizability. A locally orientable singular 
1-manifold (respectively 1-1c, 2-manifold) is locally ho- 
meomorphic to the line (respectively to the Euclidean 
plane). 

It is shown that if a product space M = Ax Bis a com- 
pact, orientable, singular homology n-manifold with re- 
spect to a coefficient field then both A and B must be ori- 
entable, singular homology manifolds. This factorization 
theorem yields an example of a compact, orientable, singu- 
lar homology 3-manifold over the integers having the same 
homotopy type as the 3-sphere but failing to be locally ho- 
meomorphic to Euclidean 3-space. 

The coefficient domains may be varied. A singular ho- 
mology manifold, locally orientable (respectively, orien- 
table) over the integers, is locally orientable (respectively, 
orientable) over any coefficient group. If X is paracom- 
pact, orientable over the rationals and over Zp, for each 
prime p, then X is orientable over the integers, provided 
some minor finite conditions are satisfied. 

Because of the general formulation in Chapters I and 
II, most of the results are valid for generalized manifolds 
(n-gms.) in the sense of Wilder. In fact, the theory for 
singular homology manifolds, as developed here, yields not 
only results valid for n-gms. hut also results which here- 
tofore were unknown for n-gms. In particular, frontier 
points and boundary points are characterized for closed 
subsets of locally orientable singular homology manifolds. 
This leads to the characterization by cohomology dimen- 
sion of the closed sets having interiors, and hence settles 
a long standing problem in the theory of n-gms. The char- | 
acterization easily gives the Brouwer theorem on invari- 
ance of domain for homology manifolds. 

Homology manifolds are a natural class of spaces to 
study. They arise quite naturally from performing “oper- 
ations” on simple spaces like classical manifolds. Due to 
recent intensive research in transformation groups the 
study of homology manifolds is becoming increasingly im- 
portant and it is hoped that the contributions presented 
here will be of use to those interested in the subject. 
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UNIFORMLY CONTINUOUS SETS IN METRIC SPACES 
(L. C. Card No. Mic 58-5630) 


William Gordon-Saunders, Ph.D. 
University of Pittsburgh, 1958 


If (M,d) and (M,, d,) are metric spaces and E is a sub- 
set of M, then E is defined to be U.C.(M,) if and only if 
every function from E inte M, which is continuous on E is 
uniformly continuous on E, N. Levine (“Uniformly Con- 
tinuous Linear Sets,” American Mathematical Monthly, 
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62 (1955), pp. 579 - 580) has characterized U.C.(R, ) sets 
which are subsets of the real number system R,. This 
work is concerned with the properties of U.C.(M,) sets for 
certain more general metric spaces. 

Among the definitions made are the following: 

(1) Eis U.L. (uniformly isolated) if and only if there ex- 
ists a real number 7 > 0 such that d(p,q) 2 7 for every 
p#qink. 

(2) (M,d) is a W-B space if and only if every closed and 
bounded subset of M is compact. 

(3) (M,d) is locally U.C.(M;) if and only if, for every point 
p € M, there exists a real number e > 0 and a subset E of 
M such that N(p, €) C E and E is U.C.(M;). 

If E is compact, then it is U.C.(M,) but not conversely. 
However if E is dense-in-itself, it is proved that the prop- 
erties of E of being compact and U.C.(M,) are equivalent, 
provided R, is isometric to a subset of M,. A W-B space 
- is shown to be locally compact if and only if it is locally 
U.C.(M,) where R, is isometric to a subset of M,. 

Other principal results obtained may be summarized 
as follows: 

(1) If (M,d) is a W-B space and R, is isometric to a subset 
of M,, then: 
(a) Eis U.C.(M,) if and only if E = E, + E, where E, is 
compact and-E, is U.I. 

(b) If E is U.C.(M,), then every closed subset of E is 
U.C.(M,). 

(c) The intersection of any collection of U.C.(M,) sub- 
sets of M is U.C.(M,). 





(2) If R, is isometric to a subset of M,, then: 
(a) A necessary condition for E to be U.C.(M, ) is that 
E = E, + E, where E, is closed and bounded and E, 
is U.I. 
(b) A necessary condition for E to be U.C.(M, ) is that 
the metric space (E,d) be complete. , 
(3) The closure of a U.C.(M, ) set is U.C.(M,). 
(4) The union of a finite number of U.C.(M,) sets is 
U.C.(M;, ) if the écart of any two distinct sets is positive. 
(5) Let (U,dy) be a universal separable metric space. 
Then E is U.C.(M,) if E is U.C.(U) and (M,, d;) is separa- 
ble. 
Among the counter-examples given are those which 
show that: 
(1) A U.C.(M;) set is not closed for an arbitrary metric 
space (M,,d)). 
(2) The Cartesian product of two U.C.(M,) sets is not 
U.C.(M;). 
(3) The property of E of being U.C.(M, ) is not a topologi- 
cal invariant. 
(4) The property of E of being U.C.(M,) is not invariant 
under continuity. 
(5) If f is a continuous function from E into M, where 
(M.,d.) is a metric space, then f~*(H) is not U.C.(M, ) for 
every subset H of M, which is U.C.(M,). 
(6) The difference of two U.C.(M, ) sets is not U.C.(M;). 
Microfilm $2.00; Xerox $3.60. 65 pages. 
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SHORELINE SEDIMENTATION IN NEW JERSEY 
(L. C. Card No. Mic 58-7265) 


Edwin Williams Biederman, Jr., Ph.D. 
The Pennsylvania State University, 1958 


Sedimentation of a shoreline system was studied at 
both Stone Harbor and Barnegat Bay, New Jersey, in order 
to find ways to differentiate its four main loci (environ- 
ments) of deposition (beach, dune, lagoon, and marsh). 

Investigation began with the individual grain and pro- 
ceeded through the influx layer to the properties of the 
locus itself. 

Under the electron microscope, solution pits in aque- 
ous sand grains follow crystallographic form, as opposed 
to irregular collision pits for wind-abraded grains. 

The influx layer, which is the finest or “primary” unit 
of sedimentation on the beach and dune, shows lateral vari- 
ations, particularly on the beach, where coarse particles 
(mactra fragments and sand granules) concentrate at the 
wave mark. Influx layers differ in their properties within 
the four different loci. 

The skewness of grain-size distributions (a-axis of 
quartz grains in phi) changes from negative to positive, 
going from beach to lagoon at Barnegat Bay and Stone Har- 
bor. Means of long axes of quartz grains are significantly 
different at the sedimentary unit and sampling location 
levels for both areas. Components of variance for these 





two levels are heterogeneous across the loci and cannot be 
compared. Winter storms mix the loci; therefore, sam- 
pling of the beach in three dimensions probably includes 
this seasonal variation in wave intensity and wind direc- 
tion. 

Lagoonal shore sands along the barrier island at 
Barnegat Bay show good sorting and concentration of heavy 
minerals, possibly because they are protected from pre- 
vailing wind which attacks the mainland shore. 

At Stone Harbor, radioactive particle counts above 
background increase gradually from beach to lagoon and 
marsh. At Barnegat Bay, a sharp difference exists be- 
tween beach and dune (20 counts above background for one 
half hour) against lagoon and marsh (150 counts). 

The beach contains more quartz than the dune: 

At Stone Harbor, 71 percent vs. 54 percent and at Barnegat 
Bay, 95 percent vs. 88 percent. 

X-rays show significantly higher illite peaks for the la- 
goon against the marsh. 

Color study showed that wavelengths of reflected light 
for beach sand are confined to a narrow range, namely, 
percent reflectance for violet at Stone Harbor 23.2-25.2 vs. 
red 34.0-36.8 and at Barnegat Bay, violet 26.8-30.2 vs. red 
41.5-50.0. re 

Dune sand shows wider range in reflected light wave- 
length, caused locally by organic material (Barnegat Bay) 
or heavy minerals (Stone Harbor). Dark portions of the la- 
goon are more uniform than the marsh in both locations. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





MINERALOGY 1403 





The greatest variety of shells is found on the beach at 
and above the high tide line. This non-living population 
does not characterize the present ecological environment. 
Fossil species also contaminate these assemblages, mak- 
ing biological environmental interpretation difficult. 

The botanical population on the barrier island is par- 
tially zoned; this zonation influences the sediment in the 
old dunes. 

At Stone Harbor, beach and dune profiles are less 
steep than at Barnegat Bay (3° beach slope against 9°). 
This, and the presence of more marshland at Stone Har- 
bor, is probably due to the finer sand size at Stone Harbor. 

Vegetative organic matter is considered the main 
source material for petroleum. The amount of organic 
matter in the marsh (15 percent) exceeds that of the lagoon 
(5 percent), with a corresponding higher amount of hydro- 
carbons (light paraffins) - .405 vs. .204 for nuclear reso- 
nance. This is equivalent to .0304 milliliters of toluene 
per 25 grams of marsh sediment and only .0176 milliliters 
in lagoonal sediments. 

Thus, a likely future source-bed for petroleum at Stone 
Harbor is the marsh. The most likely future reservoir 
rocks are the perched sand bars, lagoonal channels, tidal 
deltas and the barrier island. 

Microfilm $3.80; Xerox $12.80. 292 pages. 


PETROLOGY OF THE FOUNTAIN AND LYONS 
FORMATIONS ALONG THE COLORADO FRONT RANGE 
(PARTS I AND 1) 


(L. C. Card No. Mic 58-7282) 


John Frederick Hubert, Ph.D. 
The Pennsylvania State University, 1958 


This report describes the petrography and interprets 
the sedimentary history of the Permo- Pennsylvanian 
Fountain and Permian Lyons formations along the Colorado 
Front Range from Boulder to Colorado Springs. Early 
tectonic quiescence produced first cycle orthoquartzites, 
black shales, thin coals, and minor deltaic arkoses in the 
basal Glen Eyrie shale member of the Fountain formation. 
Later the powerful Fountain uplift sharpened the relief so 
that the streams flowed eastward from the ancestral Front 
Range highland, concomitantly eroding fresh arkose detri- 
tus and continuously developing lateritic red soils. The 
climate was warm and humid during Fountain time both in 
the highland and basin of deposition. During Lyons time, 
the climate was intermediate between wetness in the high- 
land and dryness in an evaporite basin eastward. The pre- 
dominance of arkoses and feldspathic quartzites over sub- 
ordinate lagoonal siltstones and shales in the transgressive 
Lyons sediments, suggests deposition along a rocky coast- 
line. 

Relative ease of exit and current regimen within the 
phases of the fluvial and shoreline sedimentary systems 
resulted in characteristically different field structures, 
mineral composition, texture, and heavy mineral suites in 
the Fountain and Lyons rock types. Stratified random sam- 
pling of these rock types allowed critical differences to be 
determined by analysis of variance of the thin section pro- 
portions of quartz, feldspar, and matrix in the detrital 





fraction, and size and size-sorting of the unit quartz 
grains. These megascopic rock types, together with their 


petrographic names - based on the quartz (Q), feldspar (F), 
and mica (M) content of the grains - are: 


Rock Type 
(Field 
Designation) 


Sedimentary 
Phase 


Petrographic 
Classification Q:F:M 











Fountain arkose 





Arkose (80%) Stream channel Arkose 
Redstone (17%) Stream floodplain Micaceous 
arkose 
Lake, delta, near Quartzose 
arkose 


44:53: 3 


41:43:16 
Feldspathic 


72:24: 4 


sandstone (3%) shore marine 


Lyons formation 


Feldspathic Beach, dune, off- Feldspathic 
quartzite (75%) shore bar quartzite 
Arkose (24%) Estuary, gravel 
beach, (locally 
stream channel) Arkose 





Siltstones and 


shales (1%) Lagoons ~ - 





The ancestral Front Range highland was an integrated 
tectonic unit which underwent continuous but declining up- 
lift during Fountain- Lyons deposition. The eastern margin 
of the highland was only a few miles west of the present 
foothills belt. Analysis of variance of the size of the quartz 
pebbles in the Fountain arkose gravels shows that the 
gravels in the lower two-fifths are consistently coarser 
than those in the upper three-fifths. Furthermore, the 
arkose:redstone:feldspathic sandstone ratio consistently 
decreases upward from approximately 71:29:0 to 85:7:8. 
The coarsest Fountain gravels, and the thickest section 
(4,500 feet) are in the Manitou embayment, a tectonic sub- 
unit of the highland. 

This study shows the volumetric importance of feld- 
spathic quartzites as a transitional rock type between ar- 
koses and orthoquartzites. The feldspathic quartzites, 
winnowed along the Lyons shoreline from arkosic detritus 
shed from the highland, contrast petrographically and ge- 
netically with the residual, first cycle Appalachian Cam- 
brian orthoquartzites, where such transitional rocks are 
conspicuously absent. The relatively rich non-opaque 
heavy mineral suite of the feldspathic quartzites, often 
containing apatite, clinozoisite, garnet, and staurolite, 
contrasts with the restricted, ultrastable suite of zircon, 
tourmaline, and rutile in the first cycle orthoquartzites. 

The ZTR index (or combined proportion of zircon, 
tourmaline and rutile among the non-Opaque heavy min- 
erals) is proposed as an index of the degree of modification 
of the heavy mineral suites of winnowed sediments. In the 
Lyons feldspathic quartzites, the proportions of the ZTR 
index may be predicted by regression equations involving 
the thin section proportions of matrix, quartz, or feldspar 
in the detrital fraction. The optimum equation, determined 
by multiple regression procedures, is: ZTR = 103.2 
- 1.62X (S, = 8.51), where X is the proportion of matrix 
in the detrital fraction. 

Microfilm $5.95; Xerox $21.00. 467 pages. 
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A STUDY OF FACTORS AFFECTING THE ATTITUDE 
OF THE ELEMENTARY CLASSROOM TEACHER 
TOWARD TEACHING MUSIC 


(L. C. Card No. Mic 58-5750) 


Carl Hathaway Evans, Ph.D. 
Northwestern University, 1958 


Purpose.--The purpose was to study certain factors of 
musical experience, factors affecting attitude toward teach- 
ing music in the elementary classroom, and some of the 
relationships existent between experiences and attitude. 

Factors considered were within the framework of two 
major areas. The first, musical experience, included in- 
formal music activities in the home or college living en- 
vironment, music lessons taken, participation in special 
music groups, and concert attendance while in college. The 
second was within the teaching situation, relevant to atti- 
tude toward teaching music, and included factors pertain- 
ing to adequacy, confidence, willingness, and success. 

Additional factors and information used to supplement 
were: personal data for purposes of categorization, state- 
ment of a particular experience coloring attitude toward 
music, factors of favorableness within teaching situation, 
college grades in music courses and total academic achieve- 
ment, and an evaluation of success in teaching music and 
in total teaching by the principals of the teachers. 





Method.--The data for the study were obtained by 
means of a questionnaire administered through mailing to 
371 teachers who graduated from the Elementary Educa- 
tion Program of State University Teachers College, Cort- 
land, New York, during the years of 1951 through 1956. At 
the time of the study, these teachers were teaching pri- 
marily within the public schools throughout New York State. 
The sample included the total available population for this 
college within this period of time, and was so limited to 
utilize the background common to these individuals during 
their undergraduate training, and to reduce the many vari- 
ables that would be common to any general sample taken 
from a group of elementary teachers as a whole. 

Most of the items of the questionnaire had scaled re- 
sponses with scores assigned to them. These provided 
scores for individuals and varying groups of individuals, 
as well as scores for single factors and groups of factors 
within sections, areas, and the total questionnaire. These 
scores were used for analysis of factors and their relation- 
ships. 3 





Conclusions.-- 

1. Classroom teachers are teaching 42% of the music in 
their classrooms. 

2. Their attitude toward teaching music is favorable. 

3. They feel adequate, confident, willing, and successful 
in teaching music. 

4. A correlation of .56 was found between factors of 
musical experience and attitude toward teaching music. 

5. The amount of musical experience common to them 
was low. 
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6. Music activity in the home is a strong factor of musi- 
cal experience and subsequent attitude. 

7. Those with greater musical experience had more 
favorable attitudes toward teaching music. 

8. Particular favorable or unfavorable experiences in 
music have strong influence on attitudes toward music. 

9. The greatest number of affective favorable and un- 
favorable music experiences occur at the age level of 9 to 
10 years. 

10. Singing is the problem most common to the greatest 
number of individuals. 

11. Singing alone in school classes creates a strong feel- 
ing of insecurity in music for many individuals. 

12. More specific music experiences are desirable for 
those who contemplate teaching in the elementary school. 
13. Men showed less ability, interest and favorable atti- 
tude toward teaching music than women. 

14. Teachers at the lower grade levels of K through 3 
have more favorable attitudes and teach more music. 

15. Those teaching more than 50% of their music havé the 
more favorable attitudes. 

16. Favorableness of attitude increased with years of 
teaching experience. 

17. Confidence in teaching music is relative to amount of 
musical experience had. | 

18. The incidence of music lessons was very low for 
students in the teacher education program. 

19. College students respond less favorably to skills 
courses than to general cultural courses in music. 

20. College students respond more favorably to the con- 
tent of music courses than to the manner in which they are 
taught. 


Implications.-- 

1. Increased incidence of musical experience would foster 
more favorable and subsequent attitudes toward teaching 
music. 
2. Avoidance of problems with, and more encouragement 
in singing in early school years and in college would 
lessen many negative attitudes. 
3. There are many psychological problems related to the 
problem of singing for many individuals. 
4. Lack of satisfaction and success, and forcing in music 
create negative attitudes. 
5. Improvement in teaching music at the college level 
would improve the attitude of many prospective teachers. 
6. The music training received in teacher training is sig- 
nificant and effective in preparing elementary classroom 
teachers for teaching some music. 
7. The degree of adequacy, confidence, and willingness in 
teaching music refutes the concept that many classroom 
teachers are reluctant to teach music. 
8. Need and justification was shown for continued and ad- 
ditional effort on the part of music educators to bring an 
effective program of music education to all phases of 
training for the elementary classroom teacher. 
9. The relationship between the special music teacher and 
the classroom teacher is very favorable. 

Microfilm $3.70; Xerox $12.60. 288 pages. 
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THE MUSIC OF FLORENTIO MASCHERA (1540-1584) 
(L. C. Card No. Mic 58-7251) 


William Elmer McKee, Ph.D. 
North Texas State College, 1958 


The problem with which this dissertation is concerned 
is that of collecting and transcribing into modern notation 
all the extant music of Florentio Maschera, with discus- 
sion and analysis of the works. Also included is a biogra- 
phy of Maschera and a treatment of the “ensemble can- 
zona” which is the form used for all the known music by 
Maschera. 

The purposes of this study are: 1) to collect the known 
facts of the life of Florentio Maschera, 2) to demonstrate 
the importance of the canzonas by Maschera and show 
their place in the history of the Baroque sonata and fugue, 
3) to discover the theoretical basis of the music and 4) to 
collect all the music of Maschera in one volume (twenty- 
three ensemble canzonas) including arrangements of the 
canzonas made for lute and clavier (organ) within forty 
years after Maschera’s death, twenty-two arrangements in 
all. 

It was established that Florentio Maschera was born 
in Brescia, a city of Northern Italy near Venice, in 1540. 
He was an organ pupil of Claudio Merulo (1533-1604) 
whom he succeeded at the organ of the Cathedral of Bre- 
scia in 1557. 

On the basis of the investigations of Guerrini, a 
twentieth-century librarian in Brescia, an attempt has 
been made to establish the year of Maschera’s death. 
Costanzo Antegnati, in his volume L’Arte Organica (1607), 
mentions that he succeeded Maschera at the Cathedral 
organ in 1584. This and other evidence seem to indicate 
that Maschera died in 1584. 

The canzonas of Florentio Maschera hold an important 
position in the history of the instrumental canzona because 
they have qualities which later developed into both the 
Baroque fugue and sonata. The ensemble canzona with a 
tendency toward sectional structure is considered to be 
the ancestor of the Baroque sonata, and the keyboard can- 
zona with a tendency toward a single theme is the fore- 
runner of the Baroque fugue. Maschera’s ensemble can- 
zonas were early enough in the history of the genre to be 
unidiomatic and were easily adapted for keyboard per- 
formance. For that reason they form part of the back- 
ground of both sonata and fugue. 

In this study it has been suggested that some of Mas- 
chera’s canzonas belong to the interim between the organ 
canzonas of Girolamo Cavazzoni (1543) and ensemble can- 
zonas of Nicolas Vicentino (1572). There are no original 
instrumental canzonas extant from this period although ar- 
rangements exist which may be attributed to the twenty- 
nine year gap. 

The twenty-three original canzonas of Maschera are 
contrapuntal, with a rhythmic simplicity, and modal with a 
distinct leaning toward the major and minor tonalities, es- 
pecially at cadences. 

The popularity of Maschera’s ensemble canzonas was 
undoubtedly due to their charm and ease of execution, but 
another reason for their popularity may. have been their 
suitability for use by other mediums. G. Terzi published 
eleven of the canzonas of Maschera’s Libro Primo in his 
lute book (1593) as did Bernhard Schmid junior (one can- 
zona, 1607) and Johann Woliz (ten canzonas, 1617). These 











arrangements have been transcribed and included in this 
dissertation so that their intabulation may be compared 
with the originals of the Libro Primo. 

The place of the canzonas of Maschera in the history 
of music is indicated by the fact that they were more popu- 
lar in their time than any of their contemporaries and 
were commercially popular for nearly four decades. 

Microfilm $5.35; Xerox $19.00. 418 pages. 





AN INVESTIGATION OF THE STATUS 
OF OPERATIC ACTIVITY IN COLLEGES 
AND CONSERVATORIES BETWEEN 1947 AND 1957, 
WITH SUGGESTIONS FOR INITIATING A PROGRAM 
OF OPERA IN COLLEGES 


(L. C. Card No. Mic 58-5775) 


Huel Davis Perkins, Ph.D. 
Northwestern University, 1958 


The main purpose of this study was to trace the lines 
of development of opera in colleges, universities and con- 
servatories between the years of September, 1947 and 
June, 1957. A secondary purpose was the formulation of a 
suggested program for initiating opera in colleges based 
upon the findings of the study. Both purposes depended 
heavily upon a detailed analysis of the fully-staged operatic 
performances of the above named groups during the period 
under consideration. | 

Sources of data for this study included the archives and 
records of the Metropolitan Opera Guild, Inc., in New York 
City, newspaper reports, magazine articles, school bulle- 
tins, correspondence with colleges and conservatories 
under whose auspices first performances of operatic 
works were given and interviews with and questionnaires 
from outstanding musicians and school music administra- 
tors working in the field of college opera at the time of 
this study. 

The population of this study was the 472 institutions 
which presented fully-staged operatic productions during 
the period between September, 1947 and June, 1957. In- 
cluded in the study were junior colleges, four-year col- 
leges, universities, conservatories, institutes of music 
and independent schools of music when the latter were 
degree-granting institutions. 

Three hundred and fifty-one different operas were 
chosen for presentation by college and conservatory 
groups during the ten years with which this research was 
concerned. Inclusion of an opera in the study hinged upon 
verification of the actual date of performance of the work 
by the producing institution either in the primary sources 
or through correspondence with the institution. 

The results of this study clearly indicated the fact that 
the development of opera in the colleges and conserva- 
tories of the United States between 1947 and 1957 had been 
phenomenal. This was evidenced by the number of per- 
forming organizations which had grown from 51 in the 
school year 1947-48 to 229 in the school year 1956-57. 
During the 1947-48 school year 51 institutions selected 49 
different works for performance as against the 126 differ- 
ent operas chosen by the 229 organizations during the 
1956-57 school term. 
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The following conclusions were drawn after a careful 
analysis of the data of this study: 

1. That the colleges and conservatories were logically 
in a significant position with regard to the future of opera 
as an art form and the future of opera in the United States. 

2. That the colleges and conservatories were providing 
opportunities for operatic training that were otherwise 
lacking in the United States. 

3. That the study and performance of operatic litera- 
ture has become increasingly important in programs of 
music training. 

4, That certain factors and agencies had contributed 
to the widespread interest in opera in colleges and con- 
servatories. Some factors were: 

a) the general interest in opera created by the mass 

media of radio and television. 

b) the necessity for operatic training at home brought 
about by World War IL. 

c) the influx of foreign-born opera experts fleeing 
Europe following World War II who found positions 
on the faculties of the colleges and conservatories 
of the United States. 
the increased availability of operatic literature 
within the artistic limitations of college students 
due to the efforts of contemporary composers. 
the unionization of virtually all departments of labor 
connected with the professional theater thereby 
placing the college and conservatory groups ina 
favored position in avoiding high labor costs. 

5. That college and conservatory groups showed an 
affinity for certain types of operatic literature, a predilec- 
tion for works of certain composers and that college and 
conservatory opera manifested itself in specific regions 
of the United States. 
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THE INSTRUMENTAL SONATAS 
OF ANTONIO VIVALDI 


(L. C. Card No. Mic 58-7779) 


Howard Raymond Rarig, Jr., Ph.D. 
University of Michigan, 1958 


A study of the instrumental sonatas of Antonio Vivaldi 
has been suggested by the fact that no detailed and com- 
plete examination has ever been made of this sizeable lit- 
erature. The eminent French scholar, Marc Pincherle, 
has contributed to understanding of the composer’s craft 
and musical style through his standard reference on 
Vivaldi’s concertos. The sonatas, however, have received 
only passing mention by this author or others. 

The study of these compositions has a number of po- 
tential values. It focuses attention on the sonata at a point 
where traditional features, at their culmination, and pro- 
gressive features, anticipating later developments, appear 
in conjunction. Thus, the study amplifies the subject of 
the eighteenth-century sonata. The sonata style of Vivaldi 
is seen intermingled with the style of his other instru- 
mental and vocal works, rather than as an adjunct to them. 
Intrinsic musical worth found in certain sonatas should 
make them desirable additions to the literature. Also 
considered are Vivaldi’s use of instruments in solo, trio, 





and ensemble sonatas of the period (especially their me- 
lodic treatment); some clarification of the degree to which 
Vivaldi’s sonatas reflect the influence of his principal 
predecessor, Corelli; and the manner in which contempo- 
rary interest in solo performance affected the sonatas. 

A brief summary of the composer’s life is followed by 
a general survey of his works. The detailed stylistic 
analysis of the sonatas, with many illustrations, is based 
on early editions and microfilm copies of published and 
unpublished works and manuscripts. Characteristic fea- 
tures and peculiarities of the scores and notation are dis- 
cussed. An appendix presents the titles for all the sonatas, 
locations and library designations for the manuscript 
works, and a collation of alternate numerical listings of the 
unpublished sonatas. 

It may be concluded that the traditional basis of 
Vivaldi’s sonatas does not prove restrictive. His works 
demonstrate a strikingly individual treatment of the sonata 
of the period, rather than an imitation of Corelli, as has 
been frequently assumed. Elements of Vivaldi’s later style 
can be said to prefigure tonal and structural developments 
of the classic era. Clearly-defined thematic phrases, con- 
trasted melodic materials, and opposed rhythmic textures 
further anticipate later developments. Lyricism emerges 
as a prominent feature to complement the more familiar 
bravura style. Ultimately, the vitality and spirit of his in- 
strumental style exerts an influence that quickly dispels 
any notion of mere period music. 

Microfilm $5.80; Xerox $20.40. 455 pages. 


THE FUNCTION OF TIME AND RHYTHM 
IN INSTRUMENTAL MUSIC READING COMPETENCY 


(L. C. Card No. Mic 58-3059) 


Joseph Edward Skornicka, Ed.D. 
Oregon State College, 1958 


Major Professor: Robert R. Reichart 


The hypothesis of the study was that beginning instru- 
mental music students when exposed to a method of instruc- 
tion that placed emphasis on time and rhythm would develop 
instrumental music reading competency superior to that of 
students exposed to any other methods of instruction. 

The organization of the study was essentially this: 

1. Eleven elementary schoois in four Oregon cities 
were selected for the study and equated as to size and gen- 
eral similarity of school populations. 

2. Schools were paired in each city; one designated 
the experimental group and the other the control group. 

3. The subjects in each pair of schools were taught by 
the same teacher. 

4. Subjects in the study were beginning instrumental 
music students from the fourth grade through the eighth. 

5. The subjects of the experimental and control groups 
were equated through the administration of the Drake Musi- 
cal Aptitude Tests. These data revealed no significant dif- 
ferences between the two groups and for the purpose of 
this study the two groups were equal in respect to musical 
talent. 

The method used in the training of the experimental 
group was specifically concerned with emphasis on time 
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and rhythm. This was done through the initial playing of 
quarter notes and quarter rests; and tapping of the foot 
and playing on the march as the physical response to the 
beat. These procedures were followed in addition to the 
usual mental counting of time. Teachers were required to 
follow these procedures in the training of the experimental 
groups for the duration of the study. 

The methods used by the control groups were left to 
choices and devises of the teachers with this exception: 
they were not permitted to select the method used by the 
experimental groups. 

Three instrumental music reading tests were given 
during the interval of the study. The first and second 
reading tests were given at the early and intermediate 
stages of training respectively. The third test, the 
Watkins-Farnum Performance Scale, was given at the 
close of the experiment and served as a model for the ad- 
ministration and scoring of the first and second music 
reading tests. 

The findings of the three instrumental music reading 
tests revealed statistically significant differences between 
the music reading abilities of the two groups. The com- 
puted critical ratio between the groups on the three tests 
was 5.09, 4.70 and 5.36, indicating significance at the zero 
level. 

The conclusion drawn from the data of the study would 
seem to indicate that a method of instruction that specifi- 
cally emphasized time and rhythm in the early as well as 
subsequent training of beginning instrumentalists de- 
veloped more competent music reading than methods that 
did not provide this emphasis in instruction. 

Microfilm $2.00; Xerox $4.40. 83 pages. 











AN ANTHOLOGY OF OPERA CHORUSES: 
AN INVESTIGATION INTO THE FIELD OF OPERA 
TO SELECT CHORUSES SUITABLE FOR USE 
WITH COLLEGE CHORAL GROUPS 


(L. C. Card No. Mic 58-2003) 
James Forrest West, Ed.D. 
New York University, 1958 


The purpose of this study, as stated in Chapter One, 
was twofold: (1) to make an anthology of opera choruses 





and, (2) to edit the opera choruses for the use of college 
choral groups. 

The process of obtaining the representative choruses 
from the vast literature of operas involved the collection 
and treatment of information, or data, about operas and 
their composers. This process of collecting and treating 
data about operas and opera composers was taken up in 
this study by means of two sub-problems, discussed sepa- 
rately, but which in reality occurred simultaneously as 
the collection and treatment of opera composers and the 
collection and treatment of operas written by these com- 
posers. The process of editing the choruses for the use of 
college choral groups involved a third sub-problem which 
was the selection of the choruses and their treatment. The 
results of the above mentioned processes were twofold: 
(1) a thesis dealing with the research leading to the music, 
and (2) a book containing the choruses. 

In the treatment of data, the first and second sub- 
problems had to do with (1) the process of obtaining the 
final list of composers and, (2) the final list of operas. 
The solution of both sub-problems involved the use of the 
same instrument, a questionnaire, and were validated by a 
panel of experts. The third sub-problem involved treat- 
ment of the combined product of Sub- Problems Number 
One and Two. 

In order to select a final list of composers, a panel 
was set up consisting of twenty-five persons with experi- 
ence in the field of opera. Members of this panel were 
asked to help narrow the tentative list of composers and 
operas to a final list of fourteen composers and their 
greatest operas. 

From a list of operas which was secured by the above 
process a catalog of choruses was compiled which was 
then submitted to an editorial committee chosen from the 
panel of experts. 

The resultant 30 choruses were edited for the use of 
college choral groups and organized chronologically into 
an anthology of opera choruses. The description of the 
editing involved was placed in Chapter Four. Annotations 
and directions to conductors and singers were placed in 
the anthology immediately preceding each chorus. 

Microfilm $4.30; Xerox $14.40. 334 pages. 
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REFLEXIVE RELATIONS, LIMITS, 
AND DEFEASIBILITY: A STUDY IN LOGIC, 
SEMANTICS, AND PHILOSOPHIC ECCENTRICITY 


(L. C. Card No. Mic 58-5931) 


Curtis Spence Booth, Ph.D. 
The University of North Carolina, 1958 


Supervisor: E., M, Adams * 


The chief purpose of the study reported under the title 
“Reflexive Relations, Limits, and Defeasibility: A Study 





in Logic, Semantics, and Philosophic Eccentricity” is to 
contribute to clarification of the nature of the philosophic 
enterprise. It is proposed that this objective be accom- 
plished by an analysis of philosophical sentences. 

The analysis of such sentences is given a direction by 
recognition of what is at least the apparent self-reference 
of many “philosophical” sentences. The impetus for pro- 
jection of the analysis in this direction can be found in the 
possibility that self-referring or apparently self-referring 
sentences may be essential to complete expression of any 
philosophic theory. 

From results obtained in early stages of the 
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investigations, the following conclusions are drawn: (1) It is 
perfectly proper to regard sentential reference as a rela- 
tion; (2) Not all expressions of the form ‘xRx’ are nonsen- 
sical in a sense which deprives them of semantical dimen- 
sions; (3) Not all expressions of the form ‘xRx’ are 
self-contradictory; (4) Any relation which is partially 
reflexive is neither asymmetrical nor intransitive, any re- 
lation which is transitive and not asymmetrical is partially 
reflexive, and any relation which is transitive and sym- 
metrical is totally reflexive; (5) There are reflexive rela- 
tions, but they are not empirical and their raison d’etre is 
an inherent generality in language. 

Next an attempt is made to define sentential reference 
through factors, as contrasted with the reference of entire 
sentences. It is then argued that only general sentences 
can be self-referring and also that the grounds for self- 
reference by some general sentences cannot be expunged 
from language. 

Complete generality is taken as an identifying mark of 
philosophy although it is admitted that particular philosoph- 
ical theories frequently suppress such generality. 

In the final stage of the investigations, the conclusion 
is drawn that indeed complete expression of any philo- 
sophic theory requires at least one self-referring sentence. 
It is also contended that philosophical sentences are se- 
mantical and not empirical; and this ascribes to philosoph- 
ical, self-referring sentences properties which one would, 
on the basis of earlier logical and linguistic results, expect 
them to have. The generality, semantical character, and 
self-reference of philosophy and certain limiting features 
of the world are all said to have a common source. From 
the self-referring character of philosophy the following 
conclusions are drawn: (1) Philosophic theories neces- 
sarily contain sentences which are, in a certain unusual 
sense, analytic; (2) In the case of at least some philosophi- 
cal sentences, the distinction between saying and showing 
vanishes; (3) Philosophic theories are complete ideologies 
and systematically involve something similar to but not 
quite the same as question-begging; (4) “Verification” and 
“disverification” of philosophic theories rely upon a kind 
of self-evidence, but not the traditional kind; (5) Philosophy 
resembles both science and art in specific respects; 

(6) The difference between the “metaphysical self” and the 
limits of the world is a semantical difference. 
Microfilm $3.85; Xerox $13.00. 300 pages. 





THE MEANING AND VALIDITY 
OF RELIGIOUS LANGUAGE 


(L. C. Card No. Mic 58-3766) 


Robert Evan Davis, Ph.D. 
The University of Nebraska, 1958 


Adviser: Charles H. Patterson 


The problem of religious language is two-fold: Can 
significant statements be made regarding subject matter 
that lies outside the realm of space andtime? And, if 
such statements are possible, can they be stated by means 
of factual, literal statements, or must they be communi- 
cated through some other medium, such as myth, legend, 
or drama? Most of the debates in the field of religion 





have dealt with the matter of the content of religious state- 
ments -- are they true or not true? -- and little attention 
has been paid, until recently, to the form of religious lan- 
guage. An adequate theory of religious language must 

deal with both aspects. 

We have traced the problem historically in the work of 
such men as Ludwig Wittgenstein, A. J. Ayer, and Charles 
W. Morris, all of whom have maintained that the only 
meaningful statements are those which have reference to 
objects within the space-time order, and the truth of which 
can be verified within the area of sense experience. We 
have examined the work of Charles W. Morris and Moritz 
Schlick to see what kind of religion and ethics would be 
produced by applying the principles of logical positivism to 
these areas. Morris develops a scientifically constructed 
religion based upon the needs of men, and although he pro- 
fesses to have a great respect for religious symbols, he 
actually agrees with Ayer in seeing them as merely giving 
insight into the personality and mind of the person making 
the utterance. 

The positivist position brought forth a reaction from 
such men as Ernst Cassirer who gives helpful insights into 
the role of myth in human experience, and Wilbur Marshall 
Urban who contributes much to the development of an ade- 
quate theory of religious language through his cogent argu- 
ments for a rejection of two basic positivist presupposi- 
tions, the priority of the physical context, and the notion 
that verification is possible only within the space-time 
manifold. He presents a form of verification that goes be- 
yond the narrow empirical criterion called “authentica- 
tion”, 

Richard Kroner, Edwin Lewis, and Paul Tillich make 





- more definite in the narrower field of philosophy of re- 


ligion what is implied in Urban’s broader philosophical 
treatment of the problem. Taking all of these together we 
are able to build a strong case for the notion that is is pos- 
sible to make meaningful statements about subject matter 
that lies outside of space and time. 

However, the ultimate truth of religion is not communi- 
cated through human words either written or spoken, literal 
or symbolic. Although religious utterances have their 
rightful place and should not be discarded, in themselves 
they will seldom be convincing. The ultimate truth of re- 
ligion will be empirically communicated and verified in 
the intercourse that takes place between persons. The 
writer of the Fourth Gospel chose the Greek concept of the 
Logos to indicate the way in which God has revealed him- 
self within history. The theological statement “God is 
love” becomes meaningful only when one sees love mani- 
fested within the space-time order in the life of a person. 
Those who did not experience the first century self-dis- 
closure of God in Jesus Christ must experience it in the 
on-going historical disclosure in history, the Church, 
which is the outworking in history of the principle of 
Agape’.or self-giving love. A careful distinction must be 
made between words about God, which whether literal or 
symbolic, are never adequate for disclosing God, and the 
Word of God -- the Logos, which is God’s own self-dis- 
closure, Jesus Christ. Only in a personal relationship 
with Him can we know God. 

Microfilm $3.25; Xerox $11.00. 249 pages. 
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BERTRAND RUSSELL’S CONCEPTIONS OF MEANING 
AND VAGUENESS OF MEANING 


(L. C. Card No. Mic 58-3777) 


Richard Keith Scheer, Ph.D. 
The University of Nebraska, 1958 


Adviser: Oets K. Bouwsma 


Bertrand Russell, in his article Vagueness and in other 
writings, maintains that all representations -- among 
which he includes appearances, knowledge, and language -- 
are vague. This is contrary to the facts that we can see 
things clearly, that we know, understand, and express 
clearly very many of the things we hear and read. The 
problem is to find why Russell came to say that all repre- 
sentations, and in particular, language, are vague, since 
this does seem to contradict what is evidently true. Since 
what is vague is the meaning of words, it is likely that his 
conception of meaning is responsible for his assertion that 
language is vague. 

Russell says, of meaning, that it is ideally a one-one 
relation between a word or proposition and the object or 
relation or situation which is what the word or proposition 
means. And when this relation is one-many, the meaning 
is vague. “Horse” is vague, and any proposition contain- 
ing this word is vague, on this account, because many 
horses are meant by this word. 

If one thinks of meaning as Russell did, it seems in- 
evitable that much, if not all, of language will be thought of 
as ambiguous and, consequently, vague. It is suggested 
that Russell held this view of meaning as a result of being 
misled by the language of two distinct analogies -- the 
analogies between language and pictures and language and 
logic. It seems clear, moreover, that other philosophers 
have been misled in much the same way. The manner, for 
instance, in which Plato and Descartes and Hume speak of 
language suggests unmistakably that they also would have 
held that language is vague. 

A mathematician or logician is bound to be struck by 
certain similarities and differences between language and 
mathematics or logic. The most striking difference, per- 
haps, between *7 is prime” and “The cat is outdoors” is 
that “7” and “prime” have precise definitions, whereas 
“cat” and “outdoors” do not. Mathematics and logic seem 
on this account to be superior languages. 

But the difficulty is that mathematics and logical sys- 
tems are not languages, although we speak about them as 
though they are. They are not things which can be com- 
pared to a language is those respects -- e.g., vagueness -- 
which only languages have. Mathematics cannot be vague, 
at least in the way that the use of language is, but it can- 
not be nonvague either. . 

When the use of language is ignored, the fact that lan- 
guage has meaning must be accounted for. By reason of 
the fact that some of the ways in which we speak of pic- 
tures and the ways in which we speak of meaning and un- 
derstanding are identical or similar, it is natural to sup- 
pose that a proposition is a kind of representation and that 
the meaning of a proposition is like the “meaning” of a 
picture. | 

But the meaning of the word “button,” for example, is 
not an object like what Russell called the ‘meaning’ of a 
picture of a button. Its meaning is shown by the way the 
word is used. It is in language that the use of the word is 








justified: And whether language is vague depends on how 
the words are used. Language is vague if there is diffi- 
culty in understanding it. A picture may be used as the 
word is used in some particular situation, but only be- 
cause the picture is the picture of a button. This is how 
their “meanings” differ. They are not sufficiently alike to 
justify Russell’s assertion that language, since it is like a 
picture, is vague. 

Microfilm $2.00; Xerox $6.80. 145 pages. 


THE PROBLEM OF NEGATION 
AND NEGATIVE STATEMENTS 


(L. C. Card No. Mic 58-5549) 


George Montgomery Van Sant, Ph.D. 
University of Virginia, 1958 


A suitable explanation for the meaning of negative 
statements is difficult to formulate. The problem of find- 
ing this explanation can be posed in several different con- 
texts, e.g. in one context it might be conceived of as the 
problem of reconciling language with reality; in another 
context, it might be looked upon as the problem of assem- 
bling rules for the use of the word “not” in sentences. As 
a corollary to the general problem of explanations for the 
meaning of negative statements, there is the additional 
problem of determining what is and is not a negative state- 
ment. ) 

This dissertation deals with both the explanation prob- 
lem and the identification problem. The procedure for this 
is simple. Two assumptions are made to enable the in- 
vestigation to proceed. The first assumption is that all so- 
called negative statements can be reduced to the forms: 
“A is not” and “A is not B”. These forms are admittedly 
ambiguous but they can be rigorously formulated. The 
second assumption is that all statements in English con- 
taining “not”, or similar words, are negative statements. 
It is found in the end that both of these assumptions are un- 
necessary. 

On the basis of these assumptions a number of differ- 
ent modes of explanation for negative statements are then 
examined. These modes of explanation can be grouped 
under three general headings: 1) metaphysical explana- 
tions, 2) logical explanations, and 3) linguistic explana- 
tions. 

It is found that, despite other differences, most meta- 
physical theories can be found to agree that negation is 
based on the “fact of difference”. The historical develop- 
ment of this view is traced with particular attention to 
Plato’s Sophist, Hegel, Bosanquet and Mabbott. It is con- 
cluded that, although certain types of “A is not B” type 
statements can be suitably explained by the “fact of differ- 
ence”, “A is not” type statements remain a problem. 

The examination of negation as it appears in formal 
logic is brief, since it is found that a primitive notions in 
a deductive system the tilde and similar symbols are per- 
fectly satisfactory as operators. 

‘Fhe examination of negative statements in language 
consists of an analysis of several different theories which 
have been offered in recent philosophical writing. Among 
the views discussed are: 1) negative facts, 2) there are no 
negative facts, 3) negation is all a matter of words, 4) all 
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genuine negative statements are self-contradictory, 5) ne- 
gation is a shorter way of saying something affirmative, 
and 6) negation is a less specific way of saying something 
affirmative. A neutral position is reached on the negative 
fact controversy; neither seems a suitable explanation. 
The other linguistic views are also found to be unsuitable 
for certain cases. However, the examination of the lin- 
guistic theories does result in the formulation of specific 
requirements for a solution to the problem of negative 
statements. 

“Solution” is perhaps too ambitious a term to describe 
the conclusions of the dissertation. What is proposed is 
that consideration of negation as a relation internal to 
statements results in a very suggestive way of explaining 


negative statements. The properties of this relation are 
carefully drawn and criteria are established for the identi- 
fication of negative statements which are not dependent on 
any particular word in the language such as “not”. “Ais 
not” statements become relations containing a referent but 
no relatum. 

Finally, it is concluded that the relational explanation 
only provides a syntactical explanation, albeit a much- 
needed one. Wittgenstein’s statement in the Philosophical 
Investigations, (p. 147e), where he says that the meaning of 











negation is *...as if it only needed to be hinted at; as if 
we already knew”, may be the ultimate truth about nega- 
tion. Microfilm $2.15; Xerox $7.60. 164 pages. 
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PHYSICS, GENERAL 
TEMPERATURE DEPENDENCE OF THE RESISTIVITY 
OF DILUTE ALLOYS OF TIN AND ALUMINUM 
(L. C. Card No. Mic 58-5666) 


Phillip Wayne Alley, Ph.D. 
Rutgers University, 1958 


Major Professor: Dr. Bernard Serin 


The electrical resistance of dilute alloys of tin and 
aluminum were measured at 4.2°K, 77 K, and from 198°K 
to 348°K. The alloys of tin contained additions of indium, 


antimony, or bismuth. The alloys of aluminum contained 
additions of zinc, magnesium, germanium, or silver. The 
results were quite similar for the tin and aluminum sys- 
tems. It was found that at temperatures above 77°K, the 
impurity resistivity 5 p is given by 6p(7) = A(T)p, , where 
py is the residual resistivity, measured at 4.2°K. This 
result is independent of the nature of the impurity, and 
agrees with Kohler’s theory. 8 was constant in the tem- 
perature region from 198°K to 348°K. For tin and alumi- 
num £(273) equaled 1.12; whereas, for tin 8(77) equaled 
1.08 and for aluminum £(77) equaled 1.11. If the impurity 
resistivity had a temperature coefficient of resistivity in 
the temperature range 198°K < T < 348°K, it was no 
bigger than 1 x 107° /°K. 

Several of the more dilute alloys of tin and aluminum 
were measured in the temperature region between 1.9°K 
and 4,2°K, but no resistance minima were found. 

Microfilm $2.00; Xerox $3.60. 65 pages. 


THE ANISOTROPIC THERMAL EXPANSION 
OF BUSMUTH 


(L. C. Card No. Mic 58-5247) 


Eric Frederick Cave, Ph.D. 
University of Missouri, 1958 


Supervisor: Louis V. Holroyd 


Single crystals of bismuth have been grown by the 
Czorchralski process and the linear thermal expansion 





has been measured in the temperature range of 80° K to 
540°K for the a and c axis both by x-rays and mechanical 
means. No evidence of a discontinuity in the thermal ex- 
pansion coefficient was found in spite of the high sensi- 
tivity used in these experiments. There was no difference 
between the values obtained by x-rays and those obtained 
by mechanical means that could not be explained by ex- 
perimental error. There was no evidence for a change in 
the expansion coefficient up to 269°C as had been found by 
earlier investigators. The Gruneisen theory is capable of 
giving a good fit to the experimental curves. The Debye 
temperature used to fit the experimental curves was 120°K 
which agrees well with the value obtained from specific 
heat which is 119°K. The magnitude of the expansion coef- 
ficients obtained in the work varied from 16.6 x 107° (c°)" 
at 100° K to 17.6 x 10 (C°)™ at 540° K for the c axis and 
10.8 x 107° (C°)™ at 100° K to 11.8 x 107° (C°)™ at 540°K 
for the a axis. These values are felt to be accurate to 
within 2 per cent. 
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THE KINETIC THEORY OF PHENOMENA 
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Soon Tahk Choh, Ph.D. 
University of Michigan, 1958 


Since Mayer succeeded in 1937 in deriving the equation 
of state for dense gases with arbitrary central intermo- 
lecular forces from the point of view of statistical me- 
chanics, several attempts have been made to develop a 
kinetic theory of dense gases in order to explain the non- 
equilibrium phenomena like viscosity and heat conduction. 
Among these attempts, the theory proposed by Bogolubov 
seems to be most satisfactory. . But even this theory still 
requires further elucidation. It is the purpose of this dis- 
sertation to develop in detail the consequences of the the- 
ory of Bogolubov, especially with regard to the derivation 
of the hydrodynamical equations. 

The theory proceeds in successive “stages” in which 
the relaxation towards the equilibrium state is divided. 
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These stages can also be explained by the idea of Kirkwood 
of successive “coarse graining” in time. In the first stage 
(or development on the “kinetic time scale”) the statistical 
description of the state of the gas is governed by the ki- 
netic equation of Bogolubov, which is a generalization of 
the well known Boltzmann equation. The binary, ternary, 
etc collisions of the molecules are taken successively into 
account, corresponding to the virial development of the 
equation of state. The details of the derivation are pre- 
sented in Chapter III. Classical mechanics and additive 
central forces between the molecules have been assumed. 
A special feature of the calculation which is very conven- 
ient for the further development, is the separation of the 
distribution functions in the kinetic equation from the dy- 
namics of the collisions, which can be achieved by using 
Dirac §-functions. The precise formulae for the triple 
collision term (Chapter II, Section 3) are new. 

In the next stage (or development on the “hydrodynamic 
time. scale”) the state of the system is sufficiently well de- 
scribed by the macroscopic variables; the number density, 
the macroscopic flow velocity and the local temperature. 
The derivation of the hydrodynamic equations from the ki- 
netic equation is presented in Chapter V (after a prepara- 
tion in Chapter IV). The method is similar to the method 
used by Chapman and Enskog, and was only indicated by 
Bogolubov. Again a successive approximation scheme is 
used, now involving the development of all quantities in an 
“uniformity parameter” which measures the relative 
change of the macroscopic quantities over a mean free 
path. 

In the first order approximation the ideal (Euler) hy- 
drodynamical equations are obtained, in which the pressure 
is given by the equilibrium (Mayer) virial expansion. In 
the second order approximation one gets the Stokes-Navier 
form of the hydrodynamical equations. For the viscosity 
and heat conduction coefficients one obtains “virial” ex- 
pansion in the number density. Formal expressions (in- 
volving solutions of as yet unsolved linear integral equa- 
tions) for the development coefficients are given in 
Chapter V, Section 6. It is noteworthy that at higher den- 
sities the gas has two viscosity. coefficients. 

In Chapter VI the theory is compared with the Enskog 
theory for dense gases which was developed for the special 
molecular model of hard spheres. There is agreement up 
to the binary collision effects. 
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A MODEL FOR THE SURFACE POTENTIAL BARRIER 
AND THE PERIODIC DEVIATIONS 
IN THE SCHOTTKY EFFECT 
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Paul Henry Cutler, Ph.D. | 
The Pennsylvania State University, 1958 


Although most of the features of the observed periodic 
deviations in the Schottky effect are in good agreement 
with predicted behavior, there is still quantitative dis- 
agreement between theory and experiment in the phase and 
amplitude of the deviations. It has been suggested that a 
possible origin of this difficulty is the use of the simple 
image force barrier in the immediate vicinity of the 





surface. Herring has discussed the general behavior of an 
effective one-dimensional potential which an electron en- 
counters moving through the surface of a metal. The qual- 
itative features of this model are based upon general quan- 
tum mechanical considerations and the results of Bardeen’s 
Hartree-Fock calculation of the charge density in the 
double layer at the surface of a monovalent metal. 

More recently Sachs and Dexter have calculated an ap- 
proximate quantum mechanical correction to the image 
force interaction energy which varies inversely with the 
square of the electron’s distance from the surface. Using 
a correction term of this form and imposing conditions of 
continuity with the internal potential of the metal, a poten- 
tial function results which has qualitative agreement with 
the Bardeen one-dimensional form. Furthermore, it is 
shown that the coefficient of the correction term in the 
modified potential has the same sign and order of magni- 
tude as the coefficient computed by the method of Sachs 
and Dexter. 

In the present study the periodic deviations of the 
thermionic Schottky effect are recalculated using the new 
model for the potential barrier and some of the mathemati- 
cal formalism developed by Juenker and his co-workers. 
However, the complex reflection coefficient yp is here ob- 
tained by means of an exact solution of the Schroédinger 
equation in the potential region near the surface where the 
field term can be ignored. In addition, certain computa- 
tional refinements are introduced in the energy averaging 
of the transmission coefficient. 

The resulting mathematical forms of the deviation 
terms are essentially unchanged but the new potential 
model yields better agreement with experimental results 
in the phase and amplitude of the periodic deviations. 
Quantitatively, comparison is made with previous theory 
and experiment in terms of the two parameters that char- 
acterize the form of the surface potential: the surface co- 
efficient p that appears in the amplitude of the periodic 
deviation term and the phase factor 6. The computed 
values of these are 0.6 and 2.6 respectively, as compared 
to single mean experimental values of 0.4 and 2.2 for the 
highly refractory metals and to previous theoretical values 
of 0.2 and 3.7. The zero field reflection coefficient calcu- 
lated for the present model is also in satisfactory agree- 
ment with recent experiments on the elastic scattering of 
slow electrons from the surface of a metal. 
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Bruce Vaughan English, Ph.D. 
University of Virginia, 1958 


For several years the magnetically-supported, air- 
driven, equilibrium ultracentrifuge has been in a state of 
development at the University of Virginia. This study is 
an outgrowth of work done by Beams, Dillon, Ross, 
Robeson, Snidow, Dixon, Simpson, and K. D. Williams all 
of the University of Virginia. 

The centrifuge, housing, electronic support circuit and 
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light source are nearly the same as that described by 
Simpson and by Williams. Since the last description of 
work on this centrifuge by K. D. Williams in 1956, certain 
changes have been made and improvements incorporated 
in the over-all design. 

The optical system has been improved in various ways, 
mainly by replacing the modified Jamin interferometer 
with a Twyman and Green Jamin interferometer. A de- 
tailed analysis is given for the adjustment of the entire 
optical system. 

Photographs are presented which show the types of 
fringes obtainable. Other photographs and drawings of the 
equipment are included. 

A description is given of the design of a new type cen- 
trifuge cell and compensator cell. These cells were 
thoroughly tested by precise measurement and found satis- 
factory by actual use. The cell design incorporates a new 
technique for filling it. 

Equilibrium experiments at speeds of slightly over 400 
rps have been made for the first time in this laboratory on 
this equipment. 

An analysis of the general theory and procedure for the 
determination of molecular weight by the equilibrium ultra- 
centrifuge is given, using Svedberg and Pedersen as the 
main reference. 

The present study has been devoted primarily to dilute 
solutions of sucrose, using the equilibrium method for the 
determination of molecular weight. The sucrose (Standard 
Sample 17) was obtained from the National Bureau of Stand- 
ards. An attempt has been made to determine with greater 
precision all necessary data in order to achieve greater 
precision in the final result. The results obtained are in 
good agreement with the stated molecular weight of su- 
crose. Microfilm $2.00; Xerox $4.40. 84 pages. 


THE WAVE FUNCTIONAL DESCRIPTION 
OF ELEMENTARY PARTICLES WITH APPLICATION 
TO NUCLEON STRUCTURE 


(L. C. Card No. Mic 58-5338) 


Frederick Joseph Ernst, Jr., Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Robert G. Sachs 


The extent to which the structure of an elementary 
particle, such as a nucleon, can be characterized by a wave 
functional, or state vector, is investigated, using the gen- 
eral notions of quantum field theory, as developed by 
Lehmann, Symanzik and Zimmermann. Properties of the 
particle such as its magnetic moment are expressed in 
terms of matrix elements of Heisenberg operators, O, be- 
tween so-called “in-states”, @ , eigenstates of the total 
momentum JP and the total energy P,. It is found that 
these matrix elements may be reexpressed in terms of 
corresponding free-field operators, “in-operators”, O:,, 
by the introduction of auxilliary state vectors, or wave 
functionals, y%, having the following properties: 


(1) They are linear combinations of in-states corre- 
sponding to various numbers of particles of vari- 
ous momenta. 





(2) They are eigenstates of P, but not of Po. 
(3) (@%, O@8 ) = (y, O. yA). 


Our findings substantiate the approach to nucleon struc- 
ture taken by Sachs in the development of his static model 
of the nucleon, although the present interpretation is quite 
different from the original interpretation. In the static 
model, the wave functional is taken to be a linear combina- 
tion of states of definite pionic occupation-number, mo- 
mentum and energy. The core of the nucleon is regarded 
as an infinitely massive Dirac particle, and hence it does 
not suffer recoil. 

Sachs found that in the static approximation a wave 
functional consisting merely of a linear combination of the 
bare-core state and the one-pion state could not possibly 
account for both fhe neutron and the proton magnetic mo- 
ments. Our present understanding of the wave functional 
description of elementary particles permits us to elaborate 
upon this conclusion. Thus, for example, we consider the 
effect of core recoil upon the magnetic moments in the one- 
pion model of the nucleon, and we find again that it is im- 
possible to account simultaneously for the largeness of the 
anomalous magnetic moments and their approximately 
equal magnitudes. 

In order to account for the moments Sachs and Holladay 
developed a two-pion static model of the nucleon, in which 
pion-pion annihilation provided the mechanism for obtain- 
ing the large anomalous moments. However, the nearly 
equal magnitudes of the anomalous moments implied that 
the probability of the one-pion state was much less than 
9%, in direct contradiction with photo-pion production data, 
which indicate a one-pion probability of more than 20%. 

Starting from Holladay’s model of the nucleon, we study 
the effect of introducing a structured nucleon core, consist- 
ing of a bare nucleon plus nucleon-antinucleon pair. The 
largest contribution to the magnetic moment is then ob- 
tained by pair annihilation. The following table shows typi- 
cal values of the probabilities of the bare-core, one-pion, 
two-pion and nucleon-antinucleon pair states which account 
for the moments if strong attractive pion-pion forces and 
strong attractive nucleon-antinucleon forces are postulated: 





POO) PY), (2) Pr 
91% 0% 9% 0% 
72 18 9 1 
os ms 4 2 
5482 ‘aa 





It is seen that the introduction of nucleon-antinucleon pairs 
with as little probability as 2% suffices to bring the mo- 
ment data into accord with the photo-pion production data. 
Finally, methods of evaluating the neutron-electron in- 
teraction on the basis of our nucleon-antinucleon model 
are investigated. 
Microfilm $2.00; Xerox $3.80. 68 pages. 
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THERMODYNAMICS OF REACTIONS 
IN AQUEOUS SOLUTION 


(L. C. Card No. Mic 58-5528) 


LeVerne Phelan Fernandez, Ph.D. 
University of Virginia, 1958 


The heats of ionization (AHjon) for the process HA(aq) 
— H*(aq) + A“(aq) were calculated for some weak acids 
from measurements made in a high precision solution calo- 
rimeter. 

For benzoic acid the heat of ionization was determined 
at 10, 25 and 40°C and AC,’ of ionization was calculated 
from the temperature dependence of AH°ion. By combining 
the heat of ionization at 25°C from the literature the change 
in entropy on ionization was calculated. An expression for 
the change in free energy on ionization as a function of 
temperature was developed for aqueous benzoic acid in the 
range 10-40°C. Using our data and data available in the 
literature the heat of solution and entropy of solution of 
benzoic acid(;) at 25°C were calculated. Also, the entro- 
pies, heat of formation and free energies of formation of 
aqueous benzoic acid and aqueous benzoate ion were calcu- 
lated. The heat of formation of sodium benzoate,_, was 

(c) 
also calculated. 

The heat of solution of phenol.) in water and the heat 
of reaction of phenol(-) with aqueous hydrogen ion were 
measured at 25°C and utilizing the heat of ionization of 
water the heat of ionization of aqueous phenol was calcu- 
lated. By combining the heat of ionization with data from 
the literature the change in entropy ionization of aqueous 
phenol, entropy of aqueous phenol and entropy of aqueous 
phenolate ion were calculated. 

From measured heats of reaction the heats of ioniza- 
tion of o-chlorophenol, p-chlorophenol, o-nitrophenol and 
p-nitrophenol were calculated. By combining the heats of 
ionization with the free energies of ionization from the lit- 
erature the changes in entropy on ionization were calcu- 
lated. 

For phenol and the substituted phenols in this study the 
changes in entropy on ionization are discussed and the con- 
clusions are in accord with the modern concept of reso- 
nance in organic compounds. 

Microfilm $2.00; Xerox $4.40. 81 pages. 


AN INVESTIGATION OF THE CYCLOTRON 
RESONANCE THEORY IN GERMANIUM AND SILICON 


(L. C. Card No. Mic 58-7719) 
Ralph Raymond Goodman, Ph.D. 
University of Michigan; 1958 


In recent years there has been much interest in the 
motion of charge carriers in crystals. The principal tool 


in this problem has been the “effective mass” theory. This © 


theory replaces the effect of the periodic field of the crys- 
tal by a mass tensor which is determined by the electron 
energy band structure. The theory becomes more compli- 
cated, however, when one of the bands has a degenerate 
point, i.e. when there are several eigenfunctions with the 
Same energy at a point on the band. Luttinger gave the 
most general form of the quantum theory for the valence 





band in silicon and germanium which both have a degener- 
ate point at the top of this band. In this thesis an investi- 
gation of cyclotron resonance, based on the theory of 
Luttinger, is given for holes at the top of the valence band 
of silicon and germanium. It compares the theory and the 
reported experimental results in an attempt to find the best 
values of the effective mass constants. This is done by ad- 
justing the constants until the theoretical absorption fre- 
quencies best fit the experimental results. 

Due to the complicated form of the general theory, it is 
impossible to begin any evaluation of the constants without 
first simplifying the theory. The assumption that the mo- 
mentum component of the hole in the direction of the con- 
stant magnetic field (used in cyclotron resonance) be set 
equal to zero greatly simplified the theory. The first ob- 
jective of the thesis is to test the validity of this assump- 
tion. This is done in two ways. First, the cyclotron reso- 
nance absorption is investigated in the classical limit. 
Resonance peaks are calculated both for the exact theory 
and for the theory using the above assumption. The results 
are compared. It is found that, for these resonance peaks, 
the maximum absorption frequencies are within about 3% 
of each other. Second, a similar comparison is made in the 
quantum limit. In order to make calculations possible 
without using the assumption, the band shape for germa- 
nium is slightly modified. Cyclotron resonance line shapes 
are calculated for a typical quantum transition both with 
and without the assumption. The results are compared. 
Again, the maximum absorption frequency is only shifted a 
few percent when the momentum component in the direction | 
of the magnetic field is assumed to be zero. The assump- 
tion is therefore shown to be valid to about 3% for the cal- 
culation of cyclotron resonance frequencies. 

The second objective of this thesis is to calculate the 
cyclotron resonance frequenciés for various values of the 
effective mass constants in germanium, using the above 
assumption. The magnetic field is taken to lie along the 
(100), (111) and (110) crystal axes. The results are then 
compared with the reported experimental results. Both 
classical and quantum resonances are considered. The 
values of the effective mass constants which best fit the 
experimental results are then determined. Good agreement 
is found between theoretical and experimental results. 

Microfilm $2.00; Xerox $4.60. 89 pages. 


MEASUREMENT OF THE LIFETIME 
OF THE 3.56 MEV STATE IN LF 


(L. C. Card No. Mic 58-5766) 


Rene Jules Albert Levesque, Ph.D. 
Northwestern University, 1958 


A limit on the lifetime of the 3.56 Mev state in Li® was 
set using the Doppler shift technique. Excited Li’ nuclei 
were obtained by means of the Be’ (p,a)Li®* reaction. The 
Northwestern electrostatic accelerator provided a beam of 
3 Mev protons which was used to bombard targets of pure 
beryllium and of beryllium-nickel. The 3.56 Mev gamma 
ray was measured in the 0° and the 145° positions with re- 
spect to the direction of the proton beam. The gamma ray 
energy was determined by means of a conventional scintil- 
lation spectrometer consisting of a 2 in. by 1 3/4 in. sodium 
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iodide crystal mounted on a Dumont 6292 photomultiplier 
tube. The output pulses from the photomultiplier were 
passed through a cathode follower, amplified, and then fed 
into a Radiation Counter Laboratory 256 Channel Analyser 
for amplitude analysis. The counters were calibrated be- 
fore and after each energy measurement with a ThC” 
source. The Doppler shift observed between 0° and 145° 
was 1.197 .06% in beryllium-nickel and 1.211 .07% in pure 
beryllium. The measurements show that the mean life of 
the second excited state in Li® is shorter than 4.7x 107“ 
sec. Microfilm $2.00; Xerox $4.40. 84 pages. 


SINGLE CRYSTAL ELASTIC CONSTANTS OF LITHIUM 
(L. C. Card No. Mic 58-5574) 
Harry Charles Nash, Ph.D. 
Case Institute of Technology, 1958 


The adiabatic elastic constants of single crystals of 
lithium have been measured by the ultrasonic pulse-echo 
technique. The results in units of 10°*dyne cm™ are: 








Temperature, °K Cy, 


78 1.08 
155 1.00 
195 0.96 


5 (Cy-C 2) Bs 


0.116 1.33 
0.111 1.25 
0.109 1.20 











This work was undertaken for comparison with Fuchs’ 
theoretical calculation of the Coulomb contribution to the 
shear stiffness of the alkali metals. In lithium, this is the 
only significant contribution. Extrapolation of the experi- 
mental values to absolute zero gives values for both Cy, 
and = (C,,-C,,) which are lower than the corresponding 
theoretical values. The experimental anisotropy A = C4,/ 
= (Ci:-C,2) is higher than the value predicted by the theory. 
Microfilm $2.00; Xerox $3.00. 26 pages. 


THE VALENCE BAND STRUCTURE OF BeO 
(L. C. Card No. Mic 58-5625) 


William J. O’Suilivan, Ph.D. 
University of Pittsburgh, 1958 


The LCAO approximation is applied toward a descrip- 
tion of the valence band in BeO, in which only the closed 
shell Be(1s)*O(2p)’ configuration is considered. The 
treatment of closed shell systems, used by LOwdin in de- 
termining the cohesive energy in alkali halide crystals, is 
adopted for this calculation. Thus, no account is taken of 
the deformation of the oxygen valence electron distribution 
by the polarization field along the c axis of the wurtzite 
type crystal. We use the O (2p) radial function calculated 
by Yamashita and Kojima for MgO, and include the correc- 
tion for non-orthogonality of atomic orbitals centered on 
different lattice sites. The valence band width is found to 
be 18 ev and the maxima lie in the (k,, k,) plane rather 
than along the k, axis. We expect that the 18 ev width 
represents an overestimate, a result that follows reason- 
ably from the use of the MgO O (2p) function. 


Microfilm $2.00; Xerox $4.40. 82 pages. 





PROPERTIES OF THE 7.46 MEV. STATE OF Li’. 
(L. C. Card No. Mic 58-5774) 


William B. Pardo, Ph.D. 
Northwestern University, 1958 


The angular distribution of tritons from the Li®(n,a@)H$ 
reaction has been measured for 100 kev and 270 kev neu- 
trons. The Li (n,@)H® reaction cross section was meas- 
ured for 270 kev neutrons. The angular distribution in the 
center of mass system for 100 kev neutrons I(9) = (.072 
+ .004) + (.015 t .003) cos 6 + (.024 + .012) cos? for 270 
kev neutrons the angular distribution I(@) = (.051 + .003) 

+ (.016 t .003) cos @ + (.086 * .010) cos?@. The reaction 
cross section for 270 kev neutrons oyg = 3.7 f .4 barns. 
Using the angular distribution calculations of Peshkin and 
Siegert the data is shown to be consistent only with the as- 
signment of a total angular momentum J = 5/2 for the 7.46 
Mev state of Li’. The percentage polarization, f(@), of the 
emitted tritons has been estimated to have for 100 kev 
neutrons a maximum value at 97° the upper limit of this 
value is {(@) = .65, for 270 kev the maximum value would 
occur at 94° with an upper limit of £(@) = .62. 

Microfilm $2.00; Xerox $3.80. 66 pages. 


THE MECHANICAL PROPERTIES OF WHISKERS 
(L. C. Card No. Mic 58-5543) 


Paul Buford Price, Jr., Ph.D. 
University of Virginia, 1958 


The electrolytic growth of metal whiskers from solu- 
tions containing additives was examined and a mechanism 
for their growth was proposed. It was assumed that large 
surface concentrations of adsorbed molecules prevent the 
motion of growth steps and that on a growing crystal face, 
adsorbed molecules are embedded so that the surface re- 
mains relatively clean, allowing growth to continue. The 
observed growth kinetics and properties of the whiskers 
were found to be in agreement with the assumption. 

Whiskers and other microcrystals of zinc and cadmium 
were grown by vapor deposition. X-ray studies indicated 
that ribbons and platelets were oriented in the basal plane 
and that whiskers could have three oritentations corre- 
sponding to angles of about 30°, 45°, and 90° between the 
growth axis and the c axis. Whiskers contained lattice 
twists which, although different from zero, were smaller 
than could be accounted for on the basis of a single screw 
dislocation. It was concluded that several dislocations 
may contribute to give the observed lattice distortion. 

A microtensile apparatus of high sensitivity was used 
to make quantitative determinations of the elastic and 
plastic behavior of whiskers and ribbons. It was found 
that whiskers with the 30 orientation stressed in tension 
underwent a very sharp yield point at about 1% elastic 
strain independently of length or cross-section, followed 
by a region of extensive easy glide which was character- 
ized by the propagation of Luders bands. At temperatures 
as low as 77°K the yield point was increased to about 2%. 
The brittle-ductile transition occurred at about 160°K for 
zinc and at about 20°K for cadmium. There was a pro- 
nounced size effect on the strength of 90° whiskers; the 
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larger whiskers (ribbons) yielded at strains of the order of 
a few tenths of a percent and exhibited noticeable creep at 
low strains and short times. The 45° whiskers were even 
weaker and also underwent fast creep at low strains. 

The elastic region of the stress-strain curves of 
whiskers deviated from linearity by amounts which varied 
from one whisker to another. The strength of 30° whiskers 
could be increased by as much as a factor of two by leaving 
them at high stress for at least ten hours. After this treat- 
ment the deviation from linearity in the elastic region was 
much smaller and more consistent from one whisker to 
another. | 

The most significant result of the mechanical experi- 
ments was the discovery that microcreep occurred in al- 
most all 30° whiskers. After a few hours at constant load 
the creep strain reached a constant value which was 
greater for thicker whiskers. The initial creep rate in- 
creased with applied load.. Creep occurred even at low 
stresses; once it stopped, no further creep occurred even 
at high stresses. 

Previous explanations for the high strength of whiskers 
have always depended upon the assumption of a high degree 
of internal perfection, which definitely appears unrealistic, 
in view of the experiments reported here. We have pro- 
posed a model which requires no such assumption but at- 
tributes the high strength of a whisker to its small size 
and to the effectiveness of its surface in preventing slip. 
This model assumes a dislocation network containing 
Frank-Read sources, probably stabilized by impurities, 
which under an applied stress can generate dislocation | 
loops and consequently large elastic strains, provided the 
surface of the whisker is sufficiently strong to hold the 
dislocations inside. At high stress, over a period of time, 
these piled-up loops break through the surface, producing 
creep; at the same time the sources gradually disappear; 
the whisker is then stronger and the stress-strain curve 
is more linear. Microfilm $2.00; Xerox $7.00. 149 pages. 


STUDIES OF THE NEAR FIELDS OF WAVE SOURCES 
(L. C. Card No. Mic 58-5090) 


Arthur Edward Sobey, Jr., Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. C. W. Horton 


The near zone of the wave fields produced by spheri- | 
cally symmetric and dipole sound sources are analyzed in 
some.detail. Both steady state and arbitrary pulsed mo- 
tions of the sources are considered. Simple expressions 
are developed which relate observable quantities such as 
pressure and particle velocity and from which the unknown 
distance to a source may be determined when these quanti- 
ties are measured at a single point in the near field. Al- 
ternately, if the source distance is known, the propagation 
velocity of the wave in the medium may be determined. 
The range of distance over which the derived relations are 
useful and over which approximations are valid is analyzed 
and tested for special pulse shapes. The derived expres- 
sions are shown to be applicable also when one observes 
an assemblage or time series of dipole sources with ran- 
dom orientations but all at one distance. Experimental 





measurements in the near field of an acoustic dipole are 
described and results are compared to theoretical analysis. 

Due to certain similarities between the wave field of an 
acoustic dipole and the electromagnetic wave field of an 
electric dipole, the latter is analyzed and relations analo- 
gous to those found for the former are shown to exist. Also 
developed is a relation between field components for the 
electric dipole from which the instantaneous strength of a 
source may be determined from measurements made at a 
single point in the near field. 

Microfilm $2.00; Xerox $4.40. 82 pages. 


PHOTOELECTRIC EFFECTS IN CERTAIN 
ALKALI HALIDES IN THE VACUUM ULTRAVIOLET 


(L. C. Card No. Mic 58-5600) 


John Waldon Taylor, Ph.D. 
Cornell University, 1958 


Photoelectric emission and photoconductivity measure- 
ments have been made on NaCl, KCl and LiF using a vacuum 
monochromator which produces light in the wave length re- 
gion between 2000A and 585A. No photoconductivity caused 
by light in the fundamental absorption regions of these sub- 
stances was observed. The external photoemission yield 
in electrons per incident quantum was observed to rise 
rapidly in NaCl and KCI at photon energies greater than 
8.3 ev. The photoemission yield from LiF rises rapidly 
for incident photon energies greater than 12.5 ev. In all 
cases the photoemission yields achieve values of the order 
of 107 electrons per incident quantum at photon energies a 
few volts higher than the value of the initial rise. Retard- 
ing potential measurements made on NaCl and KCl at pho- 
ton energies of 10.2, 12.1 and 13.8 ev indicate that the va- 
lence bands in both of these salts probably lie 8.3 + 0.1 ev 
below the vacuum level. Using the shapes of the photoelec- 
tric yield curves as a function of photon energy, it can 
probably be assumed that the valence band of LiF lies at 
about 12.5 to 13.5 ev below the vacuum, which indicates 
that if the first ultraviolet absorption peak of LiF corre- 
sponds to an exciton, the exciton may be unstable and may 
soon release a free electron, or possibly the entire yield 
between 12.5 and 13.5 ev is due to ionization of impurities 
by excitons. 

Retarding potential measurements made on NaCl and 
KCl at hv = 21.2 ev indicate that very possibly the electrons 
produced by light in this wave length region have come 
from the valence band and have suffered an inelastic colli- 
sion, losing as much as 8 or 9 ev before leaving the mate- 
rial. 

No simple explanation for the lack of photoconductivity 
in the fundamental absorption region is readily apparent, 
but an explanation is given for the now apparently errone- 
ous results obtained by Ferguson. 

Microfilm $2.00; Xerox $5.20. 105 pages. 
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SEMI-CLASSICAL FIELD THEORY 
(L. C. Card No. Mic 58-5551) 


Artley Joseph Zuchelli, Jr., Ph.D. 
University of Virginia, 1958 


A semi-classical field approach to a physical space 
formulation of quantum mechanics is considered. The 
usual spinor theory is reinterpreted in terms of a vector 
theory and several conceptual advantages which result are 
discussed. A particular form of the beta decay interaction 
is considered and the decay of free neutrons on the basis 
of this interaction form is discussed in detail. The rele- 
vant experimental evidence is then analysed; the agree- 
ment between theory and experiment is uncertain in sev- 
eral critical instances. 

Microfilm $2.00; Xerox $4.20. 76 pages. 
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OPTICAL ABSORPTION, PHOTOCONDUCTIVITY, 
ELECTRICAL CONDUCTIVITY, AND HALL EFFECT 
IN GERMANIUM MONOSULFIDE 


(L. C. Card No. Mic 58-5744) 


Carl Richard Betz, Ph.D. 
Northwestern University, 1958 


The properties of germanium monosulfides as a semi- 


conductor have been studied; the primary objectives were 
determinations of the essential semiconductor parameters; 
the energy gap, and the sign, density, and mobility of the 
majority carriers. 

Germanium monosulfide crystallizes in the orthorhom- 
bic system. The crystals, which are generally in the form 
of long, narrow, very thin plates that have a mirror-like, 
metallic luster, are readily grown from the vapor phase. 
The techniques for growing the crystals are described in 
detail. Considerable difficulty was experienced in at- 
tempting to make ohmic contacts to the crystals for elec- 
trical measurements. Contacts that were approximately 
Ohmic were finally achieved through the use of alcohol 
suspensions of colloidal graphite. 

The forbidden energy gap is determined from the opti- 
cal absorption edge, from the long wavelength limit of the 
photoconductivity, and from the-slope of the logarithm of 
the conductivity plotted against reciprocal temperature. 

The optical absorption spectrum was measured at 
2.2°K, 77°K, 196°K, and at 300°K. The absorption edge 
shifts to shorter wavelengths with decreasing temperature; 
the shift is 5.3 x 10-* ev/degree K. Values for the reflec- 
tivity of 0.37, and for the index of refraction of 4.1, are 
computed from the optical data. 

If the minimum of the conduction band and the maxi- 
mum of the valence band lie in different parts of wave- 
vector-space, Optical transitions of electrons across the 
minimum energy gap are forbidden by a selection rule, 
equivalent to the momentum conservation requirement, 
that requires that the wave vector be essentially unchanged 
in the transition; this results in a “vertical” or direct 





transition. Momentum can be conserved, however, by ab- 
sorption or emission of a lattice phonon; in this case, an 
indirect transition across the minimum gap becomes pos- 
sible. Theoretical expressions for the absorption constant 
in the cases of direct and indirect transitions are derived 
in an appendix. 

The optical absorption data are analyzed in accordance 
with the theory outlined in the appendix. An energy gap of 
1.52 ev is obtained, which is in quite satisfactory agree- 
ment with the values obtained from the electrical conduc- 
tivity data and from the long wavelength limit of photocon- 
ductivity. | 

It is possible to cleave extremely thin samples from 
germanium monosulfide crystals.. Using such thin crystals, 
of which the thinnest was only 0.7 micron, absorption con- 
stants were measured to 10° cm™. This is well into the 
region where absorption is due to direct transitions. A 
value of 1.78 ev is obtained for thé threshold for direct 
transitions. 

The Hall effect was measured by an ac null method. 
As determined by the Hall measurement and from thermal 
probe tests, all samples were p-type; attempts to produce 
n-type material were unsuccessful. The Hall measure- 
ments determined a hole density of 1.5 x 10” per cm’. 
The conductivity ranged from 0.14 to 0.04 ohm™ cm™. A 
value of 7.0 cm? /volt-second was obtained for the room 
temperature hole mobility. 

The work with germanium monosulfide indicated that 
the ambient in which the crystals were placed profoundly 
affected their electrical properties. The effects were pre- 
sumably due to chemisorbed oxygen. No systematic study 
of the surface properties was attempted, but some meas- 
urements of the decay of the photo-current with time were 
made. These results are summarized in an appendix. 

Microfilm $2.00; Xerox $5.00. 99 pages. 


THE EFFECT OF ELASTIC AND INELASTIC STRAIN 
ON THE ELECTRICAL RESISTANCE 
OF METAL WHISKERS 


(L. C. Card No. Mic 58-5532) 


Herman Hedberg Hobbs, Ph.D. 
University of Virginia, 1958 


Several methods have been tried, and from these a good 
method has been developed for producing small accurately 
known extensions in small metal whiskers. Accurate 
measurements of the electrical resistance are made as a 
function of the elongation of the whisker and these data, in 
conjunction with X-Ray analysis of the crystallographic 
orientations of the whiskers, are used to calculate the 
complete tensor relating change in electrical resistance 
to mechanical strain. A new technique for obtaining good 
electrical contact to whiskers without mechanical damage 
has also been developed. This technique makes possible 
accurate measurements of resistance and the measure- 
ment of resistance at very low temperatures. From these 
data the residual resistance is deduced and is found to be 
quite high. Several interesting effects have been observed 
including multiple yield phenomena in copper and silver 
whiskers, and strong nonlinear behaviour in the strain- 
resistance curves for zinc whiskers. 

Microfilm $2.00; Xerox $4.20. 79 pages. 
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MEASUREMENTS OF THE PHENOMENOLOGICAL 
GALVANOMAGNETIC CONSTANTS OF BISMUTH 
SINGLE CRYSTALS UP TO THE FOURTH ORDER 
OF THE MEGNETIC FIELD AND THEIR 
TEMPERATURE DEPENDENCE 


(L. C. Card-No. Mic 58-7793) 


Wirojana Tantraporn, Ph.D. 
University of Michigan, 1958 


The effect of a magnetic field on the components of the 
electrical conductivity tensor, known as the galvanomag- 
netic effect, is described by a series of constants, called 
brackets, which have been enumerated systematically by 
Kao. The object of the present thesis is to study the tem- 
perature dependence of these constants for bismuth. 

In Chapter I the theoretical temperature dependence of 
the galvanomagnetic effects in metals, given by the current 
electron theory, is compared with the experimental tem- 
perature dependence for various types of materials. It is 
found that bismuth is a conducting material that behaves 
anomalously. Several empirical formulae to describe the 
experimental temperature dependence were tried on ear- 
lier data in the literature, and it was found that the func- 
tion T e® /T fits the experimental results very well within 
the range from 80° to 456°K. 

In Chapter II the apparatus and methods of growing 
Single crystals of bismuth with specific orientation of the 
crystallographic axes for use in the measurements and the 
study of the temperature dependence of the galvanomag- 
netic tensors are described, together with the equipment 
necessary to facilitate measurements as a function of tem- 
perature and orientation of the magnetic field. The 
methods of determination of the crystal axes and the 
measurement of the magnetic field are described. The 
minimum signal detectable by the amplifier-recorder sys- 
tem corresponds to 5 x 107° volts between the probes on 
the bismuth sample. Isopentane was used as temperature 
bath, the temperature of which ranged from 121° to 300°K 

In Chapter III a method of separation of the resistivity 
brackets, defined in 
.—* BP B 


p;;(B) = 3 (A) 


, z, {m-p,p,n-m} ; 


n=0 m=0 


is given so as to pale the equations to be used for cal- 
culating the values of the brackets from the measured 
quantities. The method starts with the separation into 2 
sets of odd and even order brackets, then separation of the 
brackets into groups measurable from separate samples, 
then the separation by special settings of the magnetic 
field, and finally separation of the brackets of different 
orders by varying the field. The relationships between the 
conductivity brackets and the resistivity ones similarly 
defined are tabulated for conversion, if necessary, in 
order to compare with the electron theory, which gives ex- 
pressions for conductivity brackets. 

In Chapter IV the numerical and graphical results are 
presented for the values of the resistivity brackets of 
orders up to 4. The empirical temperature dependence 
formula T e@ /T is found to fit our experimental results 
very well. The convergence limit of the series (A) is 
found to be of the order of 10° gauss at 120°K and 10* 
gauss at 300°K. The values of a for brackets of the same 
order n were found to be practically equal, hence a is a 
function of n. This function can be represented by 





a = - 0.4n + 0.04n?-.... 


The comparison of results by various authors points to 
good agreement for the zero and first order brackets, 
while the higher order ones seem to be different. Analysis 
of the results indicates that these differences are probably 
caused by structural defects within different crystals, al- 
though different impurities may also be responsible. 

In Chapter V a, proposal is made for the improvement 
of a future experimental program to measure accurately 
the galvanomagnetic brackets and to study their depend- 
ences on temperature, impurities and structural defects. 
In order to help guide future theory of the behavior of the 
electrons in bismuth, the empirical temperature depend- 


ence is given support by various results of other experi- 


ments in the literature, and the expressions connecting the 
empirical form to the theoretical terminology are given. 
Finally the discussion of errors and the assignment of 
crystallographic axes to preclude certain sign ambiguities 
are given in the Appendices. 
Microfilm $2.00; Xerox $7.00. 150 pages. 


THE THERMOELECTRIC POWER OF DILUTE 
INDIUM-LEAD AND INDIUM-THALLIUM ALLOYS 


(L. C. Card No. Mic 58-5571) 


Walter John Tomasch, Ph.D. 
Case Institute of Technology, 1958 


An earlier investigation’ of the thermoelectric power 
of dilute (a-phase) indium-lead alloys, measured relative 
to pure indium, indicates that there is detailed structure 
superimposed on the smooth trend of the data. This in- 
vestigation is now extended to include some twenty-two 
indium-lead alloys as well as thirteen indium-thallium 
alloys. For the indium-lead alloys, the existence of struc- 
ture at both 273°K and 77°K is reaffirmed. On the other 
hand, the thermoelectric power of the indium-thallium sys- 
tem is found to be an extremely smooth function of the 
composition in the same range of solute concentration. As 
a consequence, it is concluded that the observed structure 
in indium-lead is exclusively due to changes in electronic 
concentration brought about by alloying. 

An estimate of the pure electronic concentration con- 
tribution to the thermoelectric power is obtained by sub- 
tracting the indium-thallium data from the corresponding 
indium-lead data. The results of this procedure are dem- 
onstrated to be in qualitative agreement with the predic- 
tions of a band model theory which is developed for this 
comparison. It is therefore suggested that the observed 
structure can be attributed to the extinction of bands of 
electron holes and the initiation of bands of overlap elec- 
trons. Furthermore, as the result of rationalizing the 
thermoelectric data with lattice spacing information, defi- 
nite suggestions are made concerning the band configura- 
tion of pure indium and the evolution of said configuration 
with alloying. Finally, a very qualitative explanation is 
offered for the novel face centered tetragonal (c/a > 1) to 
face centered tetragonal (c/a < 1) phase transformation 
which occurs at the a-phase solubility limit. 

Microfilm $2.00; Xerox $3.80. 69 pages. 
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THE STUDY OF NUCLEAR DECAY SCHEMES BY THE 
SINGLE CRYSTAL GAMMA-SUMMING- METHOD 
AND A 30-CHANNEL PULSE HEIGHT ANALYZER 


(L. C. Card No. Mic 58-7694) 


Fang-Cher Chang, Ph.D. 
University of Michigan, 1958 


A single-crystal NaI(T1l) spectrometer was used to ob- 
serve gamma-gamma coincidences. A hole was drilled 
along the axis of the cylindrical crystal from one of the 
surfaces to the center. With the source placed inside the 
crystal, cascade gamma rays from a single disintegration 
will give a pulse corresponding to the sum of the gamma 
energies involved. It was found that this device is effective 
and simple in obtaining decay schemes provided all the 
lines could be resolved (Nal(T1) crystal has a resolution of 
6-9%). A 30-channel pulse analyzer employing the Philips 
EIT tubes was built and used for spectrum analysis. The 
analyzer has a resolving time of about 4 microseconds. 
The decade tube facilitates the construction of the analyzer 
and the number of counts can be readily read off the tube. 

The problem of this thesis is the measurements of the 
gamma spectra of some nuclei and the study of their energy 
levels. The following isotopes were investigated: Cu®’, 
Pyar Co", Rb®, cr", 1 > yeoar Cr’. oe". Tc”, a and 
Sm}**, In the decay of Cu®*, no gamma transition was ob- 


served. The gamma spectra of Cu™ are essentially the 
same as those of C“’, which is known to be a pure positron- 
emitter. In the decay of Co*’, the 29 kev gamma as re- 
ported by Cork and collaborators was not found. A 700 kev 
gamma does exist. Since it is not related to other gammas 


present, it might be from some impurity in the source. In 
the decay of Rb®™, the beta radiation is strong and there- 
fore only one gamma could be identified. In the decay of 
Cr*', a weak gamma of 624 kev was found in addition to the 
324 kev gamma. The first and second excited states of V™ 
are possibly 4f 5/2 and 5g 9/2, respectively. In the decay 
of Ta’ , two gammas of about the same energy, 170 kev, 
were found in cascade. A weak crossover gamma of 340 
kev was also present. The gamma radiations produced in 
the decay of the other isotopes were also investigated. The 
data obtained by the summing technique is consistent with 
the recently proposed decay schemes. | 

Microfilm $2.00; Xerox $4.40. 81 pages. 


PHOTONEUTRON AND PHOTOPROTON PRODUCTION 
IN ALUMINUM AND COPPER 


(L. C. Card No. Mic 58-5564) 


Robert Edward Chrien, Ph.D. 
Case Institute of Technology, 1958 


The ratios of neutron to proton yields from copper and 
aluminum have been measured with betatron X-rays up to | 
20.8 Mev in energy. Simultaneous detection of neutrons 
and protons is accomplished by placing two samples of the 
same element in series in the beam. Direct detection 
methods are used in each case. Using the photon differ- 
ence method, cross sections up to 20 Mev have been 





deduced from the yield measurements for copper and alum- 
inum. At 20.8 Mev a proton to neutron yield ratio of 0.16 
is found for copper, with a peak photoproton cross section 
of 23 mb near 19 Mev. The proton and neutron yields for 
aluminum were found to be approximately equal up to 20 
Mev, with cross sections of 19 and 21 mb at 20 Mev for 
photoproton and photoneutron production, respectively. The 


total neutron yield of indium has also been measured. A 


peak photoneutron cross section of 340 mb is found for in- 
dium at 16.3 Mev. 


Microfilm $2.00; Xerox $4.60. 90 pages. 


GAMMA-GAMMA DIRECTIONAL CORRELATION 
MEASUREMENTS IN Se’® AND Cd??° 


(L. C. Card No. Mic 58-7716) 


Emerson Gornflow Funk, Jr., Ph.D. 
University of Michigan, 1958 


Low energy nuclear physics is mainly concerned with 
the determination of the properties of nuclear energy 
levels. If a nucleus emits two successive gamma rays, it 
is known that these gamma rays are correlated in their 
relative propagation directions. The measurement of this 
directional correlation provides a means for determining 
the angular momenta of the levels involved and the charac- 
ter of the emitted radiation. The directional correlation 
function is measured experimentally by observing the coin- 
cidence rate as a function of the angle between two gamma 


ray detectors. 


Directional correlation measurements were made on 
the gamma ray cascades following the beta decay of 26.8 
hour As”° and 253 day Ag!*°™ , thus providing information 
on the spins of the levels in Se’® and Cd'?°. The sources 
were liquid, and no attenuation of the correlations due to 
extranuclear fields was expected. A conventional fast-slow 
coincidence spectrometer with an effective resolving time 
of ten milli-microseconds was used for the measurements. 

The directional correlations of the 0.650 Mev-0.550 
Mev, 2.05 Mev-0.550 Mev, and 1.40 Mev-1.20 Mev gamma 
cascades:in Se” are in very good agreement with spin and 
parity assignments of 0*, 2+, 2* and 3* for the ground 
state, 0.550 Mev level, 1.20 Mev level, and 2.60 Mev level 
respectively. These assignments are consistent with the 
beta decay data for As**. With these spin and parity as- 
signments, the correlation data are consistent with pure 
electric quadrupole radiation for the 0.550 Mev and 1.20 
Mev gamma rays, pure magnetic dipole radiation for the 
1.40 Mev gamma ray, a mixture of 99.7 percent electric 
quadrupole and 0.3 percent magnetic dipole radiation for 
the 0.650 Mev gamma ray, and a mixture of 94.8 percent 
electric quadrupole and 5.2 percent magnetic dipole radia- 
tion for the 2.05 Mev gamma ray. 

A possible explanation of the Se’® level scheme can be 
given in terms of vibrational levels, with the 0.550 Mev 
level mainly due to a one-phonon vibrational excitation, the 
1.20 Mev level mainly due to a two-phonon excitation, and 
the 2.60 Mev level due to a two-phonon vibrational excita- 
tion coupled with a single-particle excitation of the ground 
state configuration. 

Six directional correlations were measured in Cd”’”, 
The data for the 1.389 Mev-0.885 Mev, 0.885 Mev-0.656 
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Mev, and 1.389 Mev-0.656 Mev correlations are in good 
agreement with assignments of 0*, 2+, 4+ and 5* for the 
sround state, 0.656 Mev, 1.541 Mev, and 2.920 Mev levels 
respectively. The 0.935 Mev-0.885 Mev correlation agrees 
best with an assignment of 4° for the 2.470 Mev level, but 
spins of 5 and 6 are also possible. The spin and parity as- 
signments for these levels are consistent with the beta de- 
cay data and internal conversion measurements. The 
1.516 Mev-0.759 Mev and 1.516 Mev-0.656 Mev correla- 
tions indicate that the 0.759 Mev gamma transition pre- 
cedes the 1.516 Mev transition, rather than being in the 
opposite order as previously reported by other investiga- 
tors. Additional evidence for this positioning of the 1.516 
Mev and 0.759 Mev transitions is provided by the fact that 
the weak gamma rays of 0.447 Mev, 0.618 Mev, 0.687 Mev, 
0.706 Mev, 0.740 Mev, 0.815 Mev, and 1.480 Mev can be 
placed in the level scheme. This revised level scheme re- 
quires new levels at about 1.475 Mev and 2.160 Mev and 
removes the former level at 1.415 Mev. If this new level 
scheme is correct, the correlation data require a spin of 3 
and probably positive parity for the 2.160 Mev level. 
Microfilm $2.00: Xerox $5.20. 104 pages. 


PROPERTIES OF NEUTRAL STRANGE PARTICLES 
PRODUCED BY 1.1 BEV NEGATIVE PI MESONS 


(L. C. Card No. Mic 58-7722) 


Carl Dean Graves, Ph.D. 
University of Michigan, 1958 


In 1947 a new class of elementary particles was dis- 
covered, the so called strange particles. In an effort to 
obtain more information about these particles, a 12 inch 
propane bubble chamber was exposed to a momentum ana- 
lized beam of 1.1 Bev 7 mesons at the Brookhaven Cos- 
motron. Over 30,000 pictures were taken with an average 
of about 16 pion tracks per picture. The strange particle 
reactions looked for were 1. 77 +p—+A° + 0°, 2. 77> +p 
+>°+ 6°. Almost 100 such events were found. These 
events were identified primarily on the basis of satisfying 
relativistic kinematical requirements. Specifically we 
found 29 cases of the first reaction where the A°® was seen 
to decay by its normal charged mode (A° + 77 +p), 19 
cases of the first reaction where the 9° was seen to decay 
by its normal charged mode (0° — 7- +77), and 11 cases 
of the second reaction where the Q° was seen to decay by 
its normal charged mode. In addition we included for 
completeness in our analysis 17 cases of the first reaction 
and 15 cases of the second reaction where both the A° and 
@° decayed in the chamber. These later cases were previ- 
ously reported on, and are not part of our work. 

Based upon these events we found the total cross sec- 
tions, in millibarns, forA°® - 6° production and > ° - 0° pro- 
duction to be o(AQ) = 0.28 ¢ 0.04, o(2 8) = 0.16 ¢ 0.04. The 
errors are standard deviations. In the center of mass Sys- 
tem of the hyperon (either A° or >°) the production angu- 
lar distribution was peaked in the backward hemisphere. 
The peaking was more pronounced for the A°® than for the 
=°. Combining our results with data on >~ and >t pro- 
duction at this same energy, we found that there was some 
indication that isotopic spin may not be conserved in the 
~-hyperon production process. 





The decay angular distributions in the center of mass 
system of the A° and Q° were examined for any indication 
of higher order spins and parity non-conservation. Our 
data were consistent with spin 1/2 for the A°® and spin zero 
for the 0°. It gave some indication of parity non-conser- 
vation inA° decay (about 5% significance). The limited 
amount of data obtained prevented more definite conclu- 
sions. However, our data combined with that of groups at 
Columbia, Bologna and Pisa definitely showed that the spin 
of the A° is 1/2 and that parity is not conserved in its de- 
cay. Results conserving the 0° spin are not yet complete. 

From the number of events where a 9° was seen to de- 
cay without an associated A’ , and the number of events | 
where a A° was seen to decay without an associated 9°, and 
the number of events where both the A° and @° were seen to 
decay, we concluded that the probabilities that the A° and 
8° decay by their normal charged mode (a a) and (a@@g) is 
a, = 0.57 20.10 and ag = 0.462 0.10. These results are 
consistent for A° decay with the selection rule that the 
total isotopic spin change by 1/2, but are somewhat incon- 
sistent with this rule for 0° decay. 

Finally, using the distribution of decay times for 61 A° 
events and 62 9° events, we found that the lifetimes, T, 
and Tg, of the A° and @ particles areT, = 2.08°°-*® -0.31 
x 107!° seconds and Tog = 0.81*°*3 -0.15 x 10-°° seconds. 

| Microfilm $2.00; Xerox $4.20. 79 pages. 


POLARIZATION OF PROTONS FROM B'°(d,p)B"’, 
C!2 (d,p)C? , AND SPIN-FLIP STRIPPING 


(L. C. Card No. Mic 58-7726) 


John Charles Hensel, Ph.D. 
University of Michigan, 1958 


In deuteron stripping the interpretation of the angular 
distributions by the Butler theory usually gives an assign- 
ment of the orbital angular momentum (¢, carried into the 
nucleus by the captured nucleon. The total angular mo- 
mentum transfer j, = (, + 1/2, however, remains indeter- 
minate within t 1/2 units. The present investigation was 
undertaken to measure the polarization of several proton 
groups from the reactions B!°(d,p)B"! and C!?(d,p)C™ and 
in particular to determine the polarization sign with re- 
spect to the sign of coupling j, = ¢, + 1/2 for the captured 
nucleon. Such a sign correlation could then specify j,, from 
the additional information provided by the polarization data. 

The measurements were made using a helium polar- 
imeter with the protons slowed to scatter elastically near 
the P,,. state of Li5. The protons from the (d,p) reaction 
were focussed by a two-section quadrupole lens, and the 
converging beam was then bent in the uniform field of an 
analyser magnet having sufficient resolution to separate 
the first excited state groups from the ground state groups. 
The detection of the particles after a second scattering 
was effected by either photographic emulsions or propor- 
tional counters. The resulting azimuthal angular distribu- 
tion at the second scattering was interpreted for the mag- 
nitude and sign of stripping polarization using the calculated 
“calibration” curves for p-a scattering. 

Results were obtained for the (d,p) reactions leading to 
Bo, Bigs Mev) » Co» C00 Mev) at an incident deuteron 
energy of 7.8 Mev. With the exception of the first excited 
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state of B'' , the sign of the polarization for six known 
cases is consistent with the relation P = (=) when jn = (n 


—_ 


¥ 1/2, the axis of quantization being defined by n a k px kq. 


The anomalous sign for B14 Mev) iS interpreted as evi- 
dence for a spin-flip exchange process in stripping which 

would allow formation of this state having the character 

J = 1/2- by (,, = 1 capture from the J = 3+ ground state of 

EB. Microfilm $2.00; Xerox $5.20. 101 pages. 


ON THE SINGLE-PARTICLE NATURE 
OF THE OXYGEN NUCLEUS 


(L. C. Card No. Mic 58-5535) 


Alvin Wilkins Jenkins Jr., Ph.D. 
University of Virginia, 1958 


A phenomenological nuclear potential is investigated 
for the interaction of a neutron and the O° nucleus. The 
potential is that of the harmonic oscillator with a cubic 
term and a spin-orbit interaction, and is isotropic. The 
four parameters appearing in the potential are determined 
by the energy levels in O'’ and F*’. The potential, now 
fixed, is applied to a calculation of the scattering of neu- 
trons on O'* at low energy. It is found that the potential 
giving best energy level results does not accurately de- 
scribe the scattering. A set of parameters can be found 
which fit the measured scattering, but in this case the 
energy levels are not correctly predicted. 

If a fifth parameter is added in the form of the magni- 
tude of an energy-dependent component of the potential, 
both energy levels and scattering may be described by the 
same potential. The energy-dependent potential is used to 
calculate the total cross section and polarization of neu- 
trons scattered on O%*, the cross section for radiative 
capture of a neutron by O%*, and the distortion of the O'* 
core of O}”. 

The results indicate that such a single particle model 
is indeed capable of describing a number of nuclear prop- 
erties, and suggestions are made for extension of the cal- 
culations. Microfilm $2.00; Xerox $3.00. 42 pages. 


CONTRIBUTION OF TWO- AND THREE-NUCLEON 
POTENTIALS TO BINDING ENERGY PER NUCLEON 
USING AN EXTENDED SOURCE NUCLEON 


(L. C. Card No. Mic 58-5538) 


John William Layman, Ph.D. 
University of Virginia, 1958 


Using the symmetric pseudoscalar meson field with 
pseudoscalar coupling interaction, the Dyson transforma- 
tion is made to rid the theory of the possibility of the cre- 
ation of nucleon pairs. The nucleon is considered to be an 
extended object. The term in the interaction which is 
quadratic in the meson field operators is then used to cal- 
culate the binding energy per nucleon due to two- and 
three-nucleon potentials and the results compared to those 
of Drell and Huang which were obtained using a point 
source nucleon. Although there is a considerable 





difference between the two- and three-body potential ener- 
gies per nucleon for the point source on one hand and ex- 
tended source on the other, the magnitude of the extended 
source values being smaller, they are of opposite sign and 
the total, or binding energies for the two theories do not 
differ greatly, being about 8 Mev for the extended source 
theory and 11 Mev for the point source theory. 

Microfilm $2.00; Xerox $3.00. 41 pages. 


PHOTODISINTEGRATION OF Li® 
(L. C. Card No. Mic 58-5563) 


David George Proctor, Ph.D. 
Case Institute of Technology, 1958 


The photodisintegration of Li® was investigated by using 
coincidence techniques to detect neutron-proton coinci- 
dences and by energy analysis of the photoprotons. The 
Li® (y,n)Li° and Li® (y,p)He® reactions were found to con- 
tribute 60% and 30%, respectively, of the total neutron 
yield previously measured by Romanowski. No neutron- 
proton coincidences were found which would support the 
deuteron-alpha particle model of the Li® nucleus. 

Microfilm $2.00; Xerox $3.00. 45 pages. 


A THEORY OF WEAK INTERACTIONS 
(L. C. Card No. Mic 58-5595) 
Jun John Sakurai, Ph.D. 
Cornell University, 1958 


Since the formulation of Fermi’s theory of 8 decay in 
1934 there have been three outstanding problems that have 


_ plagued the theoreticians working in the subject of weak 


interactions: (1) Is it possible to justify the form of the 
coupling from a priori principles? (2) Are various weak 
processes “universal” in the sense that they are different 
manifestations of a single fundamental interaction? (3) Can 
we understand parity non-conservation in weak processes 
in general regardless of whether or not neutrinos are in- 
volved? In the present thesis it is shown that some ad- 
vances have been made toward the solution to these prob- 
lems. 

An attempt is made to construct a theory of all weak 
processes from a single invariance principle, which is 
motivated by the fact that the sign of m that occurs in the 
Dirac equation is arbitrary. The requirement that the 
four-fermion interaction responsible for any weak process 
be invariant under the transformation 


yr-nyYy, y,m-~-m 


separately for every one of the four fermion fields with the 
same’ 7) leads to a unique form of the interaction Hamilton- 
ian: : | 


Hint. = G[Y, ar (1 + ¥, Wo] [Ws Yu (1+, )W,] + hic. 


The above Hamiltonain is necessarily invariant under par- 
ity regardless of whether or not neutrions are involved, 
but is invariant under time reversal, contains equal 
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amounts of vector and axial-vector couplings, produces 
two-component neutrinos, and make specific predictions 
about spins and momenta of relativistic fermions (anti- 
fermions) created or destroyed. The same interaction has 
also been proposed by Sudarshan and Marshak and by 
Feynman and Gell-Mann, and the relation between their 
formulations and ours is discussed in some details. 

Recent 8 decay experiments-are in good agreement with 
the predictions of the theory. The theory also offers the 
simplest explanation of the 7ppe sequence; it makes more 
specific predictions about the asymmetry and helicity of 
positrons in muon decay than the two-component neutrino 
theory alone. The parity non-conserving decay of A parti- 
cles can be understood qualitatively, and possibly quantita- 
tively if the neglect of renormalization effects can be justi- 
fied. The theory offers a qualitative explanation of the T8 
puzzle. The leptonic modes of K particles--especially the 
fact that the K,, mode is fully allowed but the K,, mode is 
very rare--fit nicely into the theory. 

Although the theory is successful in many respects it 
does not explain (1) why pions do not decay into electrons, 
(2) why leptonic modes of hyperons are rare, (3) why the 
muon mass is 207 times as large as the electron mass, 
and (4) why parity is conserved in strong interactions. 

Microfilm $2.00; Xerox $3.60. 61 pages. 





ANGULAR DISTRIBUTIONS FOR SCATTERING 
OF 14 MEV NEUTRONS ON CARBON 


(L. C. Card No. Mic 58-5782) 


John Boon Singletary, Ph.D. 
Northwestern University, 1958 


Adviser: J. H. Roberts 


Angular distributions for 14 Mev neutrons scattered 
both elastically and inelastically from the carbon nucleus 
have been studied and are presented in this paper together 
with a description of the experimental techniques used. 

The work begins with a short introduction surveying 
some of the aims to be gained from the investigation of 
scattering cross sections as well as a survey of previous 
experiments in the field of neutron scattering from carbon. 

A detailed description of the experimental equipment 
and techniques used in experiments of this type is given. 
An investigation was made into the preparation of tritium- 
zirconium targets and the techniques used are described. 
The neutrons produced were collimated by an iron colli- 
mator 24 inches thick and this beam was scattered from a 
graphite sample. Elastically and inelastically scattered 
neutrons were observed at several angles with the incident 
beam by means of nuclear emulsion plates. The.neutrons 
were produced by the D,T reaction using deuterons accel- 
erated in a Cockroft- Walton machine and this apparatus is 
briefly described together with the modifications needed 
for this experiment. 

The analysis of tracks. produced in the nuclear emul- 
sion plates by proton recoils from the bombarding neutrons 
is summarized in the body of the text with the detailed cal- 
culations being piven in a series of seven appendices. 
Criteria for acceptance of a given track as a valid piece of 
datum and definitions of the various track parameters 
measured are given. 





A discussion of the results obtained follows with first 
the elastic and then the inelastic scattering being examined. 
For the elastic scattering theoretical considerations are 
presented to show that diffraction type scattering should be 
expected and the angular distributions are discussed in the 
light of this idea. Agreement with other experimenters 
and with the various theories is also mentioned. 

The different theories which might be applied to inelas- 
tic scattering processes are briefly noted. The experi- 
mental data shows the neutrons scattered from the three 
lowest levels in C** to be clearly resolved but the next 
three levels which could have been excited were not re- 
solved. The angular distributions are given separately for 
each of the three resolved levels and also jointly for all the 


- neutrons coming from the unresolved levels. The angular 


distribution for the 4.4 Mev level showed a forward peak 
with a minimum around 90°, while the other distributions 
were roughly constant with angle, within the limits of error 
of the experiment. 

Experimental errors are next discussed with the values 
being given in percentages where possible. Errors due to 
spread of the deuteron beam, background scattering, the 
extended size of the scattering sample, multiple scattering, 
the nature of nuclear emulsion plates, observer bias, and 
the microscopic observational errors are all considered. 

Microfilm $2.00; Xerox $5.20. 103 pages. 


MU MESON DECAY 
WITH PARITY NONCONSERVING INTERACTIONS 


(L. C. Card No. Mic 58-5598) 


Alberto Sirlin, Ph.D. 
Cornell University, 1958 


The spectrum of electrons in mu meson decay is stud- 
ied on the basis of the four component theory of the neu- 
trino with general parity nonconserving interactions. It is 
shown that the energy and angular distribution of the elec- 
trons is described by three parameters, which include the 
Michel parameter p. The general expression is examined 
to determine to what extent the observed spectrum permits 
to decide whether any particular theory is correct or not. 
It is seen that by the observation of the muon decay spec- 
trum alone one cannot unambiguously establish the validity 
of the two component theory of the neutrino. In particular, 
it is found that one can obtain the same results as pre- 
dicted by the two component theory with interactions con- 
taining scalar, tensor and psuedoscalar couplings in the 
charge retention order. 

The second order radiative corrections to the process 
in which one fermion decays into another through the cou- 
pling with an arbitrary external field is then studied. This 
theory is applied to determine the second order radiative 
corrections to the spectrum of the muon decay on the basis 
of the two component theory of the neutrino. The calcula- 
tion includes also the contribution of inner bremsstrahlung. 
The applications of greater immediate interest are the 
corrections to the decay spectrum of unpolarized muons, 
which yields the value of p, and the correction to the 
asymmetry for low energy positrons. 

The spectrum of electrons whose spins point up along 
an arbitrary axis of quantization is then studied. This 


provides the maximum amount of information one can get 
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from the muon decay if the neutrinos are not observed. It 
is found that, in principle, one can determine ten real con- 
stants while the Fermi interaction with general parity non- 
conserving couplings involves nineteen independent real 
quantities. The possibility of investigating the invariance 
properties of the decay under time reversal by studying 
the transversal polarization of electrons is mentioned. 
The expression for the longitudinal polarization of elec- 
trons is then discussed in detail. It is found, among other 
things, that if the experimental results on the energy angle 
distributions of longitudinally polarized electrons is found 
to agree with the predictions of the two component theory, 
this will almost uniquely prove the validity of that theory. 
The predictions of the two component theory are examined 
in detail and the connection with a law of conservation of 
leptonic charge is discussed. In particular, if the asym- 
metry parameter attains its maximum value, one obtains 
the remarkable result that the electrons are completely 
polarized in the longitudinal direction, independently of 
energy and angle. 

The TCP theorem is applied to establish the relation- 
ship between the 7+ - p+ - et and m™~ - p™ - e~ decays. If 
experiments do not satisfy some of these predictions, the 
implications would be far reaching, indeed. 

Microfilm $2.00; Xerox $4.60. 89 pages. 


THE APPLICATION OF PERTURBATION METHODS 
TO THE THEORY OF NUCLEAR MATTER 


(L. C. Card No. Mic 58-5601) 


David James Thouless, Ph.D. 
Cornell University, 1958 


A generalised perturbation theory is developed in such 
a way that it can be applied to a many body problem with 
strong forces between the particles. The Brueckner ex- 
pression for the energy is shown to be the first order term 
in a particular case of this expansion. Some of the higher 
order terms in the expansion are studied, and the impor- 
tance of self-consistency in the energy denominator of 
Brueckner’s equation and of the use of the exclusion prin- 
ciple in intermediate states is assessed. A possible sim- 
plification of the methods used is suggested, which involves 
solving the Brueckner equation for the hard core, and using 
normal perturbation theory for the attractive part of the 
potential. The methods developed are used to analyse 
some details of previously published calculations. 

Another development of the theory restates the self- 
consistency principle used by Brueckner in a form which 
allows of simpler analytical treatment, while taking into 
account a slightly wider class of terms in the perturbation 
series. This method displays the off energy shell propaga- 
tion problem in a clear way, and suggests a simple treat- 
ment of it. The enumeration of terms in this form of the 
theory is rather more complicated. 

The lack of equality between the Fermi energy and the 
binding energy in the nuclear matter calculations shows 
that there must be a rearrangement energy. A simple for- 
mula for the rearrangement energy is derived, and its im- 
portance for single particle excited states, such as occur 
in the optical model, is shown. The relation between the 
rearrangement energy and the departure of the system 





from a degenerate Fermi gas state is shown. The effect of 
the rearrangement energy on the ground state energy is in- 
direct, but it is as important as the self-consistency con- 
dition. The rearrangement energy seems to come mainly 
from the hard core, and simple numerical estimates of the 
rearrangement energy from a hard core potential show 
that it is somewhat less than 16 Mev at the Fermi surface. 
The ground state energy is reduced by perhaps 1 Mev. 
There seems to be a discrepancy between the calculated 
and observed energy dependence of the real part of the 
optical model potential. 

Microfilm $2.00; Xerox $4.60. 90 pages. 
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GALVANOMAGNETIC EFFECTS IN SINGLE CRYSTALS 
OF GALLIUM AT 280°K, 77°K AND 4.2°K 


(L. C. Card No. Mic 58-5796) 


Jack Yahia, Ph.D. 
Northwestern University, 1958 


Supervisor: Jules A, Marcus 


The investigations which form the subject of this thesis 
may be divided into two groups: 1) the investigation of the 
oscillatory field dependence of the Hall effect and of the 
magnetoresistance (the Schubnikow-de Haas effect, closely 
connected to the de Haas-van Alphen effect) and 2) the in- 
vestigation of the monotonic components of the Hall effect 
and of the magnetoresistance. 

The result of the investigation of the Schubnikow-de 
Haas effect for different orientations of the gallium single 
crystals may be summarized by the following three state- 
ments: a) The period of the oscillations observed in mag- 
netoresistance and in Hall voltage are comparable to the 
periods observed by Schoenberg in his study of the de 
Haas-van Alphen effect in single crystals of gallium. 

b) The phase difference between the magnetoresistance 
oscillations and the Hall voltage oscillations is 180 for al- 
most all of the cases investigated. The magnetoresistance 
oscillations and the Hall voltage oscillations have the same 
period. c) The period that one observes for two crystals 
having the magnetic field along the same crystallographic 
axis, but having the current along different crystallographic 
axes is different. The results a) and b) above are readily 
explained from the theory, and this is taken up in the the- 
sis. The result c), however, is unexpected, for in princi- 
ple, the oritenation of the magnetic field alone determines 
the period that one observes. 

In the study of the monotonic component of the Hall ef- 
fect the following conclusions were reached: a) at all three 
temperatures of the investigation and for all of the orien- 
tations investigated (six), it was found that the Hall effect 
was negative. This means that the majority carriers in 
this metal are electrons. b) The Hall coefficient was found 
to be strongly dependent on temperature, and at 280°K and 
77°K it was found to be strongly anisotropic (of the three 
independent coefficients involved in a specification of the 
linear Hall effect, it was established that at 280°K and at 
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77 °K, two of the coefficients were about the same, but that 
the third coefficient differed from these two by a factor of 
ten). c) There was no great anisotropy in the coefficient 
at 4.2°K. 

The magnetoresistance effect was prominent only at 
helium temperatures. At 77°K, it was found to be less 
than a three percent effect. Measurements were made at 
4.2°K and it was found that the magnetoresistance coeffi- 
cients were highly anisotropic. 

The general approach used in an evaluation of the 
monotonic effects was the phenomenological approach: a 
general phenomenological equation was written down link- 
ing the measured electric fields with the current densities 
and with the magnetic fields, and magnetic field dependen- 
cies to H® were taken into account. The terms in the mag- 
netoresistivity tensor were evaluated (as far as was possi- 
ble in measurements of a transverse nature) by the 
appropriate measurements. 

Finally, using the formalism of the phenomenological 





description, certain anomalies encountered in the course 
of the measurements were elucidated. First, a shift in the 
maximum of the Hall rotation curve (occurring at 280°K 
and at 77°K) was completely explained. Second, the com- 
plicated rotation diagrams of the Hall voltage and magneto- 
resistance at 4.2°K (the diagrams at 77°K and at 280°K 
were regular) were in principle understandable, although 
the phenomenological theory as developed here did not ex- 
plain the extreme complication of the rotation curves, ob- 
served experimentally. Third, a quadratic transverse volt- 
age observed in the measurements at 4.2°K was again 
understandable on the basis of the phenomenological de- 
scription of the effect of a small (2°) misalinement of 
crystallographic axes from specimen axes combined with 
some anisotropy of the Hall coefficients, although the the- 
ory as developed here did not predict a rotation diagram 
for the quadratic transverse voltage of such great com- 
plexity as that observed experimentally. 

Microfilm $2.00; Xerox $6.40. 134 pages. 
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THE BIOLOGICAL FUNCTION OF THE THYROID 

AND THE EFFECT OF LENGTH OF DAY ON THE 

GROWTH AND MATURATION OF THE GOLDFISH 
CARASSIUS AURATUS (LINNAEUS) 


(L. C. Card No. Mic 58-7684) 


Richard Guy Bjorklund, Ph.D. 
University of Michigan, 1958 





The primary purpose of this study is the determination 
of the biological function of the thyroid in the goldfish. A 
secondary purpose is the evaluation of the effect of day- 
length on the growth and maturation of the goldfish. The 
relationship between the length of day and the state of ac- 
tivity of the thyroid is also examined. 

Line-bred xanthic goldfish were used throughout. Tem- 
perature, light quality and quantity, space and initial bio- 
mass were equated for all treatments within each experi- 
ment. A standard pelleted diet, fortified with beef liver, 
was fed at a constant proportion of the body weight in all 
experiments. A light-tight set of experimental chambers 
was constructed and all fish reared in the dark were in- 
spected and weighed with the aid of a red lamp. An infra- 
red photographic technique facilitated measurement of the 
caudal fin in regeneration experiments. Hormones and 
drugs were administered intraabdominally by injection. 

It was unequivocally demonstrated that no particular 
ration of light is necessary for normal growth and matu- 
ration of the goldfish. Immature males maintained in 
darkness up to 10 months matured sexually and approached 
spawning condition. There was no significant difference in 
growth in length or weight or in the maturation of goldfish 
maintained in darkness, on short and on long days in fall 
and winter. Under controlled conditions, maturing females 
maintained in darkness 112 days were brought to nearly 
full maturity at 20°C in January. Light appeared to have 
no effect on the activity of the thyroid. _ 

Physiologically small doses of thyroxin and triiodo- 





thyronine caused thickening of the epidermis by increasing 
the number of cells and by enlarging and activating the 
bulb cells. Paling of xanthic coloration was also induced 
by these treatments. A correlation between the thickness 
of the epidermis and the height of the thyroid epithelium of 
untreated and control fish was also demonstrated. The ef- 
fects of the thyroid on the epidermis may be adaptively 
significant in the closure and healing of wounds. 

An increase in the efficiency of growth in both weight 
and length following treatment with thyroid hormones was 
observed. The effect was most pronounced during the 20 
days following initiation of treatment. 

Desiccated parrot fish thyroid gland failed to elicit 
morphogenic or growth responses although this material 
did metamorphose frog tadpoles. An antigenic effect was 
indicated. 

An oxygen consumption experiment with thiourea gave 
no evidence of a calorigenic function of the thyroid. TSH 
failed to produce symptoms of hyperthyroidism. Severe 
treatments with thiourea and other substances induced 
symptoms of the alarm syndrome and other pharmacologic 
effects. Deposition of melanin occurred in animals sub- 
jected to nonspecific stress but no direct involvement of 
the thyroid was indicated. 

Two general conclusions were drawn from this study. 
1) Length of day is not an important factor in the economy 
of the maturing goldfish. 2) The principal function of the 
thyroid in goldfish is morphogenic rather than calorigenic. 
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THE HISTOCHEMICAL DISTRIBUTION OF SEVERAL 
PHOSPHATASES IN THE MESONEPHROS AND THE 
METANEPHROS OF THE DEVELOPING CHICK 


(L. C. Card No. Mic 58-5934) 


Eloise Elizabeth Clark, Ph.D. 
The University of North Carolina, 1958 


Supervisor: Douglas G. Humm 


The activities of alkaline and acid phosphatase, adeno- 
sine-triphosphatase and glucose-6-phosphatase were dem- 
onstrated histochemically in fresh frozen sections of meso- 
and metanephroi of chick embryos. The pattern of each 
enzyme was studied in embryos at intervals throughout de- 
velopment and in the newly hatched chick. 

Alkaline phosphatase was diffusely distributed in dif- 
ferentiating cells, showing a greater concentration in the 
nuclei than cytoplasm. As differentiation progressed and 
functioning became established the enzyme assumed a po- 
larized localization in the brush borders of the secretory 
tubules with a concomitant loss of activity in other regions. 
The quantity of this enzyme increased gradually throughout 
development, reaching a maximum in the mesonephros by 
fourteen days, and in the metanephros by sixteen days of 
incubation. It was demonstrated that testosterone caused a 
reduced activity of this enzyme. It was concluded that the 
observed pattern indicated that alkaline phosphatase was 
active in the process of cyto-differentiation, probably by 
way of protein synthesis. 

Acid phosphatase was found to be considerably less ac- 
tive than the alkaline enzyme and did not show a polarized 
distribution. The activity of this enzyme was first ob- 
served at six days and was not present in the undifferenti- 
ated cells. The enzyme was concentrated in the nuclei and 
especially in the nucleoli of the renal cells. 

_ Adenosine-triphosphatase was found to be extremely 
active in these tissues. It was present at all stages of de- 
velopment and in all components of the nephric tissue. The 
nuclei revealed a concentration of enzyme and in some 
cases especially in the nuclear membrane. The enzyme 
was only slightly concentrated in the secretory cells as 
compared with the other renal elements and was not polar- 
ized in the brush borders. ‘The activity of this enzyme in- 
creased markedly as the embryo became progressively 
Older. It was concluded that this enzyme was active during 
differentiation as well as later in the maintenance of the 
high metabolic rate of the renal tissue. 

Glucose-6-phosphatase was found to be limited to the 
basal portions of well-differentiated secretory tubules. 
The enzyme was diffusely distributed in the cytoplasm of 
this area. During the course of development the enzyme 
was observed to increase gradually in concentration. The 
activity of this enzyme in the metanephros decreased dur- 
ing fasting. It was suggested that the localization of this 
enzyme and its pattern of activity during development sup- 
port the hypothesis that glucose-6-phosphatase is active 
in glucose reabsorption. 
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HEPARIN AND THE RELEASE OF HISTAMINE 
(L. C. Card No. Mic 58-7063) 


Joe Mitchell Dabney, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Allan J. Stanley 


An histological relationship exists between heparin and 
histamine in their coexistence in mast cells. The release 
of histamine by many organic bases suggests the possibil- 
ity that heparin binds histamine in the mast cell by an acid- 
base attraction. The release of histamine, during anaphyl- 
axis in the dog, is accompanied by the release of heparin. 
This poses the question of the fate of heparin in other in- 
stances of histamine release. 

To test for the release of heparin by histamine liber- 
ators in the white rat, an estimation was done of the 
lipemia-clearing factor produced. This study led into the 
quantitation of the heparin affinity of many organic bases 
with histamine-liberating properties. 

The findings of this work are as follows: 

1. As judged by the lack of lipemia-clearing factor 
formation, no heparin is released into the blood stream of 
rats when treated with dextran, peptone, or compound 48/80. 

2. Compound 48/80, stilbamidine, tubocurarine, quinine 
and trimethaphan camphorsulfonate have affinity for heparin 
as measured by the dispelling of the metachromasia of 
toluidine blue. 

3. Atropine, strychnine, amphetamine, morphine, and — 
codeine show no affinity for heparin by the toluidine blue 
test. 

4. Compound 48/80 has an ability to inhibit lipemia- 
clearing factor equal to that of protamine. Stilbamidine in- 
hibits lipemia-clearing factor less than does protamine. 

9. No other compound tested showed an ability to in- 
hibit clearing factor at the concentration used. 

6. Heparin reduced the LD50 of tubocurarine to an 
LD 20 in white mice. This was taken as evidence of a com- 
plexing of heparin with tubocurarine. Heparin did not re- 
duce the toxicity of strychnine in white mice. 

Judging from the present work, it seems likely that 
certain organic bases could liberate histamine by simple 
displacement from tissue acids such as heparin. It seems 
equally likely that many others cannot liberate histamine 
by this mechanism. | 
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Previous investigators have induced permanent sterility 
in female mice by injecting estradiol dipropionate (10 yg.) 
or testosterone propionate (1 mg.) at 5 days of age. Injec- 
tion of these steroids at 20 days of age did not hinder re- 
production in the adult animal. An investigation was made 
into some of the difference between sterile and fertile ani- 
mals. 
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Estradiol dipropionate (10 wg.) or testosterone pro- 
pionate (1 mg.) administered to mice at either 5 or 20 days 
of age caused vaginal opening within 3 to 6 days. Begin- 
ning at 30 days of age, vaginal smears of animals previ- 
ously injected with estradiol dipropionate at 5 days of age 
exhibited irregular cyclic phenomena and eventually pe- 
riods of prolonged diestrus. Contrarily, vaginal smears of 
mice having been injected with testosterone propionate at 
5 days of age, although also exhibiting the initial irregular 
cyclic phenomena, eventually revealed extended periods of 
estrus. Aside from the immediate effects of the long act- 
ing steroid esters used, injections at 20 days of age did not 
alter the normal pattern of estrous cycle development. 

Three months following the administration of estrogen 
at 5 days of age, both ovarian and uterine weights were 
subnormal, while only ovarian weight was inhibited after 
estrogen injection at 20 days of age. The ovaries, but not 
the uteri, of mice treated with testosterone propionate at 
5 days of age showed a subnormal pattern of growth. 

The administration of either androgen or estrogen at 5 
days of age prevented the formation of corpora lutea in the 
adult ovary. Nevertheless, lutein tissue was present 3 
days after the injection of chorionic gonadotrophin. 

Estradiol dipropionate or testosterone propionate ad- 
ministration at 5 days of age resulted in an increase in 
total ovarian cholesterol. However, hormonal treatment 
at 20 days of age did not alter cholesterol levels in the 
ovary. 

Estradiol dipropionate administration at 5 or 20 days 
of age decreased ovarian B-glucuronidase activity but did 
not influence uterine values. 

The administration of testosterone propionate at 5 days 
of age did not influence uterine cholesterol. However, this 
androgen treatment did increase the uterine S-glucuroni- 
dase activity of adult animals. 

Hypophyses from adult mice treated with estradiol di- 
propionate at 20 days of age or testosterone propionate at 
5 days of age contained sufficient gonadotrophin to in- 
crease uterine weight of recipient animals above unijected 
controls. An unexplainable decrease in recipient uterine 
weight followed the administration of hypophyses from ani- 
mals treated with estradiol dipropionate at 5 days of age. 

Seventy-two hours after the injection of estrogen or © 
androgen to 22 day old female mice, uterine weight and B- 
glucuronidase activity increased. The hormone had no ef- 
fect on ovarian 6-glucuronidase. 
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PLASMA PROTEIN-BOUND IODINE AS A MEASURE 
OF THYROID FUNCTION IN DAIRY CATTLE 


(L. C. Card No. Mic 58-5690) 


Harry D. Lennon, Jr., Ph.D. 
Rutgers University, 1958 


Major Professor: John P. Mixner, Ph.D. 


The plasma levels of protein-bound iodine (PBI) and 
total cholesterol were utilized as indices of thyroid activ- 
ity in dairy cattle. 

The standard error of a mean PBI determination could 
be reduced most effectively by the use of more blood 





samples per animal in preference to increases in replicate 
assay procedures. Plasma samples for PBI assay should 
be processed immediately after blood collection. 

No diurnal variation was found in either plasma PBI or 
total cholesterol levels. Daily variation in both blood con- 
stituents were highly significant effects, yet contributed 
little to total variation in these blood levels. The short- 
time repeatability of plasma PBI (one week) was 72%; 
whereas, the long-time repeatability was about 30%. No 
breed differences were found in plasma PBI values be- 
tween Holstein and Guernsey cows. 

Plasma PBI levels decreased with age in dairy calves 
during the first six months of age, with evidence of an ad- 
justment period during the first three months after birth. 
No consistent trend in plasma PBI levels with age in suc- 
cessive lactations was observed in cows after the first 
lactation. | 

No consistent differences were observed in plasma 
levels of PBI and total cholesterol among stages of the 
estrous cycle in six heifers and 25 cows sampled at three- 
day intervals through the first and second estrous cycles 
after parturition. 

Plasma levels of PBI and total cholesterol in eleven 
cows were markedly depressed at parturition compared to 
levels obtained at two weeks prepartum and two, four, and 
eight weeks postpartum. 

In 17 cows sampled at 30-day intervals from 60 days 
postpartum to the dry period, an upward trend in plasma 
PBI levels was observed in the first five months after par- 
turition, although these changes were not statistically sig- 
nificant. 

Plasma PBI values, taken at 60 days postpartum from 
127 cows who completed 296 lactation records, did not 
show significant relationships to any measures of lacta- 
tional performance. However, significant negative corre- 
lations were observed in the Holstein data among plasma 
PBI and measures of breeding efficiency (i.e. service in- 
terval, the interval from first breeding to conception, and 
the number of services per conception). 

Thyroidectomy in two young bull calves caused marked 
reductions in plasma PBI. The administration of thyro- 
trophin in amounts of 10 to 80 USP units to two normal 
bull calves caused maximum plasma PBI increases above 
initial levels ranging from 3.05 to 8.02 pg. % at 15 to 31 
hours post-injection, while the estimated total amounts of 
thyroxine stimulated by thyrotrophin ranged from 1.6 to 
8.6 mg. 

The half-times for the distribution of L-thyroxine, L- 
triiodothyronine, and triiodothyroacetic acid were 1.93, 
0.30, and 0.22 hours, respectively. The half-times for the 
disposal of turnover of L-thyroxine, L-triiodothyronine, 
and triiodothyroacetic acid were 18.0, 5.1 and 5.6 hours, 
respectively. 

Estimates of daily thyroxine secretion rate, based on 
the product of the normal level of plasma PBI, the turn- 
over rate of plasma PBI after intravenous administration 
of L-thyroxine, and the thyroxine volume of distribution, 
ranged from 1.2 mg. per 100 pounds of body weight in 
young bull calves to 0.2 mg. in older bull calves and cows. 

The efficiency of absorption of L-thyroxine from orally 
administered thyroprotein in 13 cows, compared to intra- 
venous injection of L-thyroxine, was about 13%. The effi- 
ciencies of absorption of orally administered L-thyroxine 
and thyroglobulin, compared to intravenously injected L- 
thyroxine, were 5.5% and 2.8 to 6.9%, respectively. 
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THE UPTAKE OF IONS 
BY POTATO TUBER MITOCHONDRIA 
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Gerald Michael Shean, Jr., Ph.D. 
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The mitochondria were separated by centrifugational 
techniques and placed in hypertonic solutions of about pH 7 
containing radioactive calcium, rubidium or phosphate 
ions. The procedure was modified so that the effects of 
time, temperature, pH, enzyme inhibitors and stable ions 
in the solution could be determined. It was found that there 
was an initial rapid (less than 15 minutes) uptake of rubid- 
ium and phosphate by the mitochondria after which a very 
slight increase in uptake was observed at 3°C while a 
slight decrease occurred at 24°C. Adsorption appeared to 
be important in the rubidium and phosphate uptake. In con- 
trast, the uptake of calcium ions was much more favored 
by a 24°C temperature rather than a 3°C temperature. 
After the first rapid uptake, a continued uptake occurred 
for two or more hours at 24°C. The calcium was at times 
found to be concentrated in the mitochondria over ten 
times that of the external medium. After three or more 
hours at 24°C the mitochondria deteriorated to such an ex- 
tent that they began to lose their radioactive ions. This 
deterioration, which could result in the loss of over twenty 
five per cent of the mitochondrial dry weight in six hours 
at 24°C is thought to be due to autolysis of the mitochon- 
drial membrane which would release soluble proteins. 
Further enzymatic breakdown of the mitochondria would 
also make them more soluble in the isolation medium and 
similarly decrease their dry weights. 

It was found that the dry weight of the fraction isolated 
at the speed used to centrifuge down mitochondria in- 
creased in an acid medium and decreased in an alkaline 
medium. This was attributed to the increased aggregation 
of small proteins at the lower pH and to their dispersal at 
the higher pH. Sodium fluoride and dinitrophenol had little 
effect upon ion uptake by mitochondria which were isolated 
at a neutral pH. This indicated that the enzymes which 
these compounds inhibited were probably not involved in 
ion uptake by isolated mitochondria. Of the calcium taken 
up by the mitochondria, less than 35 per cent appeared ex- 
changeable with stable calcium. Rubidium was even less 
exchangeable and in fact.seemed to be held more tena- 
ciously by the mitochondria when its physiological isotope, 
potassium, or calcium was present. The use of cysteine, 
inorganic phosphate, magnesium ions, ATP, succinic acid 
and AMP, to preserve and increase enzymatic capabilities, 
did not increase the mitochondrial uptake of calcium or ru- 
bidium at 24°C. An attempt to isolate the compounds or 
substances of the mitochondria combining with calcium 
was unsuccessful. 
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THE DISTRIBUTION OF INJECTED ADRENALINE 
AND NORADRENALINE IN THE PLASMA 
- AND RECTUS FEMORIS MUSCLE OF THE RAT 





(L. C. Card No. Mic 58-5599) 


Joan Needes Taylor, Ph.D. 
Cornell University, 1958 


The Weil-Malherbe and Bone method for the determi- 
nation of adrenaline and noradrenaline (Biochem. J. 51 311, 
(1952) was adapted for measuring these hormones in | 
small samples of blood plasma and muscle in the rat. 
Hormone levels can be determined in as little as 5 ml. of 
blood and 500 mg. of tissue. The Farrand fluorometer 
was found to be satisfactory if one uses an exciting light at 
4050 A, with secondary filters at 5150 and 5800 A. The 
order of insertion of filters was found very important in 
obtaining a sharp wavelength separation. Unequal quanti- 
ties of hormones, with respect to each other, were found to 
affect the resultant fluorescence of each compound. If the 
concentration ratio of noradrenaline:adrenaline exceeds 10, 
a “masking” of the fluorescence of adrenaline occurs, 
which leads to inaccurate low readings for this hormone. 

The endogenous levels of adrenaline and noradrenaline 
respectively, for rat plasma are 6.7 and 17.7 wg. per liter; 
for the rectus femoris muscle 0.020 and 0.149 ug. per 
gram tissue. Adrenal demedullation effected a significant 
decrease in plasma adrenaline; adrenalectomy effected a 
significant decrease in both adrenaline and noradrenaline. 
Hypophysectomy resulted in a significant increase in tissue 
noradrenaline; adrenaline levels were unchanged. 

Ten yg. 1-adrenaline and 20 wg. d,l-noradrenaline per 
100 grams body weight, were injected intraperitoneally 
and plasma and muscle samples analyzed for these hor- 
mones at timed intervals thereafter. The injection of 
adrenaline effected a 115% increase in the plasma level of 
this hormone at 6 minutes, with a return to normal at 10 
minutes. With the return of adrenaline to the initial level, 
the plasma noradrenaline increased until at 60 minutes, 
the level was twice that observed initially. The injection of 
noradrenaline effected an immediate increase in the plasma 
level of this hormone (113% at 5 minutes), which persisted | 
for 60 minutes; the adrenaline levels were unchanged. 

A significant increase (70%) in muscle adrenaline was 
observed 60 minutes after the injection of this hormone, 
with a return to normal at approximately 90 minutes. Con- 
comitantly, the noradrenaline level increased ten times 
(the initial level) by 15 minutes, returning to normal at ap- 
proximately 45 minutes. An injection of noradrenaline ef- 
fected an increase in muscle noradrenaline of 131% by 45 
minutes which was still evident at 90 minutes; the adrenal- 
ine level was unchanged. 

Microfilm $2.00; Xerox $4.00. 75 pages. 
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EXPERIMENTAL IN VITRO STUDIES 
OF THE MAMMALIAN THYMUS 


(L. C. Card No. Mic 58-7074) 


Mina Lee Vernon, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Dr. Kenneth M. Richter 


Studies were made relative to the individual effects of 
cortisone acetate and DL thyroxine on the histology, cytol- 
ogy, and general growth characteristics of the mouse thy- 
mus when cultured under the constant influence of these 
hormones. Conventional tissue culture methods were 
used. The explants were fixed and stained by routine and 
special methods after cultivation. Comparative data were 
obtained from experimentally treated and control cultures 
prepared from thymic fragments obtained from the same 
animal. 

One hundred micrograms cortisone acetate per milli- 
liter fluid culture nutrient was found to have no effect on 
the general histologic or cytomorphic characteristics of 
thymic cultures even after fourteen days of cultivation. 
Cortisone effected no change in the pH of the culture me- 
dium after three and four days of cultivation. A slight in- 
hibitory effect on the over-all growth of the cultures, ac- 
companied by an increased thinning of the body of the 
original explant and a less extensive development of 
capillary-like structures was occasioned after seven to 
fourteen days of cultivation. Thymocytes were significantly 
reduced numerically and in frequency distribution in corti- 
sone treated cultures after seven to fourteen days of culti- 
vation. Cortisone had no effect on the genesis or physical 
appearance of argyrophilic and elastic fibers. There was 
also no effect on the clot liquefying capacity of thymic ex- 
plants. 

DL thyroxine completely inhibited growth at a concen- 
tration of 0.1 microgram per milliliter nutrient when culti- 
vated at an initial pH of 6.7. Growth was no affected by 
0.01, 0.1, and 1.0 microgram thyroxine per milliliter when 
cultured at an initial pH of 7.6 and 7.9 for intervals of four 
to fifteen days. Thyroxine had no effect on the terminal 
pH of the fluid culture nutrient. No histologic or cyto- 
morphic changes were noted in control or experimental 
cultures which could be attributed to cultivation at an in- 
itial pH of 7.6 as compared with 7.9. Thyroxine did effect 
increased cytophysiologic activity as evidenced by (1) an 
increased degree of vacuolation of multinucleate giant 
cells and syncytial masses at all thyroxine concentrations, 
(2) an increased tendency toward vacuolation of phagocytic 
macrophage-like cells at a concentration of one microgram 
per milliliter, and (3) an increased frequency of plasma 
clot liquefaction with increasing hormone concentration. 
There was an over-all diminution in cell size at the one ~ 
microgram per milliliter level. Thyroxine had no effect 
on the genesis or physical character of argyrophilic and 
elastic fibers. The number of explants with healthy thy- 
mocytes in the growth zones was significantly reduced 
when treated with 0.01 and 1.0 microgram thyroxine per 
milliliter nutrient relative to the control cultures. The 
mitotic frequency of thymocytes was not different from 
that of control cultures at any concentration of thyroxine 
used. Microfilm $2.00; Xerox $3.00. 59 pages. 





THE RESPONSE OF ISOLATED RAT DIAPHRAGM 
AND LIVER TO THYROXINE IN VITRO 


(L. C. Card No. Mic 58-5791) 





Edwin Jack Weinstein, Ph.D. 
Northwestern University, 1958 


Supervisor: Allen Lein 


Although thyroxine is now considered to be the circulat- 
ing form of the thyroid hormone and although many tissues 
isolated from thyroxine treated animals consume oxygen at 
an elevated rate, experiments bearing on the metabolic re- 
sponse of isolated tissues exposed to thyroxine in vitro 
have been inconclusive. Despite the fact that there is a 
“latent period” of several hours before metabolism is in- 
creased after thyroxine is administered even in vivo, most 
investigators conclude their in vitro experiments in one or 
two hours and therefore may have missed the response they 
sought. Accordingly, in the present experiments, using the 
Warburg direct method, the metabolic effect of exposure of 
isolated tissues to thyroxine for periods extending up to 8 
hours was investigated. 

The results indicate that thyroxine does exert an effect 
on the metabolism of isolated tissues, but the nature of the 
response depends upon the thyroxine concentration, on the 
tissues metabolic rate, and on the duration of the tissues’ 


exposure to thyroxine. Thus in a series of experiments in 


which isolated rat hemidiaphragms were exposed to 2 

x 10~° M thyroxine solutions, an unexpected metabolic de- 
pression, smali (10%) but significant, was observed for the 
first 2 hours. At 3 hours, the metabolic rates of the thy- 
roxine treated tissues equaled that of their controls and at 
8 hours exceeded the control values by 20%. 

The response of hemidiaphragms taken from thyroxine 
treated rats and then exposed to 2 x 107° M thyroxine solu- 
tions was similar to that of tissues from normal untreated 
animals except that the initial metabolic depression was 
smaller and less prolonged and the ultimate metabolic rate 
at 8 hours was 35% (instead of 20%) above control values. 

When more dilute (2 x 10~ M) thyroxine solutions were 
used, there was no significant effect on metabolism of iso- 
lated hemidiaphragms from normal animals. However, 
when hemidiaphragms from thyroxine treated animals were 
exposed to this thyroxine concentration an immediate 11% 
elevation in tissue metabolism was observed. 

In order to account for these findings the following hy- 
pothesis is proposed. It is suggested that thyroid hormone 
exists in three forms: a storage form (thyroglobulin), a 
circulating form (thyroxine), and a tissue or “active” form. 
The two latter forms are probably similar structurally and 
may consequently compete for the same site of action in 
the tissue (competitive inhibition). Accordingly, exposure 
of isolated tissues to high concentrations of thyroxine (the 
circulating but presumably inactive form of the thyroid 
hormone) would conceivably displace considerable “active” 
hormone previously bound to action sites and thereby in- 
duce a lowered metabolism. It is further proposed that re- 
sponding tissues convert the inactive thyroxine to an “ac- 
tive” compound at a rate dependent upon the tissues 
metabolic rate. Thus, after 8 hours incubation, normal 
tissues may convert sufficient inactive hormone to an 
“active” form to yield a metabolic rate above control 
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values. However, the metabolism of thyroxine pretreated 
tissues exposed to 2 x 10° M thyroxine was depressed for 
a shorter interval and at 8 hours exceeded control values 
by a greater percentage. It appears therefore that tissues 
with a higher metabolic rate more rapidly convert thy- 
roxine to the “active” form of the thyroid hormone. 
Exposure of isolated tissues to low concentrations of 
thyroxine presumably displaces only a small amount of the 
“active” hormone from its site of action, potentially caus- 
ing only a minimal depression in tissue metabolism. In 





normal tissues the rate of conversion to the “active” hor- 
mone may be sufficient to neutralize this metabolic de- 
pression and therefore tissue metabolism would not signif- 
icantly differ from control values. On the other hand, when 
thyroxine pretreated tissues are exposed to this low thy- 
roxine concentration the rate of conversion to the “active” 
hormone is presumably rapid enough to cause the immedi- 
ate increase in tissue metabolism observed. 

Microfilm $2.00; Xerox $7.20. 152 pe<ces. 
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POLITICAL SCIENCE, GENERAL 
THE MOVEMENT OF * PROGRESSIVE CATHOLICS’ 
. IN POLAND 
(L. C. Card No. Mic 58-7697) 


Vincent: Casmere Chrypinski, Ph.D. 
University of Michigan, 1958 


The events of World War II created for the Soviet Union 


a long-desired opportunity for the extension of Communist 
rule deep into the heart of Europe. The masters of the 
Kremlin realized, however, that the establishment of Com- 
munism in Eastern and Central Europe could be achieved 
only after the destruction of genuine forces dominating 
local peoples. Among these powers the Catholic Church 
formed an obstacle whose very existence was incompat- 
ible with the theory and practice of Communism. 

To overcome that resistance, the Communists elabor- 
ated in advance several plans which they then tried out. 
The most cunning and unscrupulous was the scheme of 
conquering the Church from within and then using her for 
the ends of Communism. This scheme was implemented 
by the creation of the so-called “progressive Catholic 
movement” in countries which after World War II were 
turned into Soviet satellites. The method found its widest 
application in Poland. 

Ruthlessly destroying independent elements within 
Polish Catholicism, the Communists simultaneously 
formed a cohort of protagonists willing to play the role 
assigned to them by the Party. Using various and refined 
means, from bribery to terror, the Communists succeeded 
in luring into cooperation a number of priests and laymen. 
Among them was Boleslaw Piasecki. While this name may 
sound strange to uninformed foreigners, it was well known 
in Poland, where he had been, before the catastrophe of 
1939, the acknowledged Fuhrer of a small, but extremely 
blusterous political organization, the “Falanga.” The 
group represented the radical Right-wing of the Polish 
political structure propagating extreme nationalsim and 
socio-economic ideas borrowed from Fascism. 

During World War II Mr. Piasecki was arrested by the 
Gestapo, but freed through the intervention of Mussolini. 
He went underground and reorganized his followers into 
a secret organization, which operated outside of the of- 
ficial Polish Home Army. The partisan outfits of his 
group fought in the Eastern Provinces of Poland against 
Germans and Russians as well. The Eastward march of 
the Red Army pushed them into Central Poland where in 
1944 Mr. Piasecki was captured by the Soviet Security 
agents. His friends were killed on the spot, but his life 
was spared. This man became the head of the “progres- 
sive Catholic” movement in Poland. 

The attempt of the “progressive Catholics” to form a 
bridge between the Catholic Church and a Communist 
State, is interesting as a novel essay in political theory 
as well as an example of governmental manipulations in 
the field of religious affairs. This dissertation covers 
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both aspects. Part I describes the history of the Polish 
“progressive Catholics” between 1945 and 1956, i.e. from 
the year in which Poland fell under the Soviet yoke to the 
year of the “ Polish October” which started a new chapter, 
still being written, in the history of Church-State relations 
in Poland. Part II deals with the theoretical basis which 
was developed by the Polish * progressive Catholics” in 
order to explain and justify the important change from 
the initial stand of coexistence to the latter position of 
cooperation with the Communists. Part III demonstrates 
by examples that in practice the change resulted in full 
Submission to the demands of Communist policy which 
constantly and persistently forced upon the Church and 
upon the Polish Catholics ever new and deeper sacrifices. 
Several conclusions can be drawn from the study. 
Among them probably the most significant is the one dem- 
onstrating that the Polish movement of “progressive 
Catholics” was created and used as an instrument of the 
Communist policy in its fight against the Church. Con- 
sequently the movement could not effect any rapproche- 
ment between the Catholic Church and the Communist 
State. On the contrary, its existence and activities re- 
sulted in intensifying ill feelings and tensions between the 
government and the great majority of the Polish people 
who see in the Church their last bulwark of freedom. 
Microfilm $2.40; Xerox $8.40. 182 pages. 








THE POLITICAL PHILOSOPHY OF 
LESTER FRANK WARD 


(L. C. Card No. Mic 58-5678) 


Jules Cohn, Ph.D. 
Rutgers University, 1958 


Major Professor: Dr. Edward McNall Burns 


A study of the political ideas of Lester Ward (1841- 
1913), known as one of the founders of American sociol- 
ogy and an early formulator of social science methodology 
in America. Ward’s life is studied as a symbolic Amer- 
ican life, as the acting-out of the legend of the self-made 
man, a familiar American hero. The connection between 
his life experience and his ideology is examined. For 
although his life was more a trial than a pleasure for 
him, it ironically has appealed to the myth-makers. He 
developed a system of thought which sought to refute the 
sentimentalizing of hardship, and which was based on his 
essentially hedonistic ethical theory. The possibilities 
within life, the margins for growth in man and society 


’ were the foci of his attention. He placed a premium on 


achievement, on pragmatic tests of value. 

His chief contribution to American thought grew out 
of his disagreement with social theorists such as Herbert 
Spencer and his American disciple, William Graham 
Sumner, who expounded a philosophy of fatalism (according 
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to Ward). He developed the notion of telesis to describe 
his belief that man is a creature of dignity because he is 
endowed with the will to determine the purposes of his life 
and the ability to work toward the achievement of those 
purposes. He urged an organized attack on what he con- 
sidered profound social ills--inequities of economic and 
educational opportunities available to the people. He 
called his ideal government a “sociocracy.” It would be 
administered by a corps of especially trained social en- 
‘gineers, and would exercise enormous power over the 
lives of its citizens, operating at the same time within the 
democratic framework. 

Ward’s theory of a positive government, shared by the 
economists Patten, Ely, and Carey, was later taken up by 
Rexford Tugwell and Henry Wallace and implemented in 
part by the New Deal. Like Franklin D. Roosevelt, Ward 
rejected European collectivist ideas and offered the al- 
ternative of a kind of mixed capitalism. In the extent to 
which his ideas anticipated those of the New Deal, he was 
a prophet. He took the suggestive idea of the welfare 
state found in isolated places in American political thought 
and brought it to its fullest development. The thesis traces 
a line of development from Roger Williams, Tom Paine, 
and Alexander Hamilton to Lester Ward and thence the 
New Deal. Microfilm $2.25; Xerox $8.00. 172 pages. 


THE FORAKER ACT: THE ROOTS OF 
AMERICAN COLONIAL POLICY 


(L. C. Card No. Mic 58-7720) 


Lyman Jay Gould, Ph.D. 
University of Michigan, 1958 


The purpose of this study is to examine the United 
States’ decision to adopt colonialism from the threefold 
viewpoint of how the decision was taken, why it was taken, 
and by whom it was taken. The history of Puerto Rico 
prior to 1898 as well as the record of the American Mil- 
itary Government is analyzed. Emphasis is placed upon 
the roles played by the interest groups, the political par- 
ties, the Executive, the Congress, and the Supreme Court 
in shaping colonial policy. 

During the period 1898-1899 the United States acquired 
non-contiguous territory populated by peoples of alien 
culture, language, and political heritage. This annexation 
of the Hawaiian Islands, Puerto Rico, Guam, and the Phil- 
ippine Islands brought the nation to a crucial crossroads 
in its political and constitutional development. The United 
States had been no stranger to territorial expansion. Its 
constitutional basis had been established in the American 
Insurance Co. v. Canter (1828) and later decisions where 
the Supreme Court had held that the Congress had the 
power to acquire and to govern territory. Every acquisi- 
tion of territory had as its ultimate purpose the enlarge- 
ment of the “ United States.” Territorial status had been 
a bridge between annexation and incorporation into the 
Union. But with the passage of the Foraker Act (April 12, 
1900) providing a civil government for Puerto Rico the 
United States abandoned traditional expansionism and 
adopted colonialism. 

Puerto Rico was not consciously selected as the ve- 
hicle for the colonial decision. President McKinley and 














rr 


the Congress first approached legislation for Puerto Rico 
from the viewpoint of relieving the distress caused by an 
economic depression and the continued presence of the 
military. Acting upon the recommendations of his ad- 
visors, particularly Secretary of War Root, McKinley 
cailed upon the Congress to give Puerto Rico a civil gov- 
ernment and free trade with the United States. This met 
with the approval of the public, the press, a large portion 
of the Republican party, and the Democratic party. This 
also satisfied the Puerto Ricans who had lobbied for a 
territorial status and free trade. Opposition to free trade 
came from domestic agriculture who feared the competi- 
tion of the insular acquisitions. 

Free trade with Puerto Rico aroused the Republican 
Congressional leaders pledged to “protection” and “im- 
perialism.” Their concern was not with Puerto Rico, 
per se, but with the precedent it might set for the Phil- 
ippine Islands. In order to reconcile “imperialism” with 
“protectionism” it became necessary to establish the 
plenary power of Congress over the newly acquired terri- 
tories. This was accomplished by amending the Foraker 
bill so as to place a tariff upon United States- Puerto Rico 
trade. The civil government features of the bill were ac- 
cepted with little opposition. The tariff precipitated a 
bitter struggle. The Democrats and dissident Republicans 


- Objected to it upon moral, constitutional, and policy 


grounds. The Republican leaders, by use of the existing 
legislative and party machinery, mustered a majority for 
colonialism. 

_ The anti-imperialists continued the fight in the Pres- 
idential election of 1900 and in the Supreme Court. They 
lost in the former when the nation re-elected McKinley. 
This was not so much a popular ratification of colonialism 
as a repudiation of Bryan. Their cause also foundered in 
the Supreme Court when the majority of the justices in 
the Insular Cases accepted the “incorporation” doctrine 
whereby the new acquisitions were denied full constitu- 
tional protection until they had been incorporated into the 
“United States” by the explicit or implicit action of Con- 
gress. 

Thus the decision for colonialism was taken by the 
Republican Congressional leaders when legislating for 
Puerto Rico. It was taken on behalf of “protection” and 
against the Philippine Islands. 

Microfilm $3.40; Xerox $11.60. 261 pages. 





T. H. GREEN AND THE LIBERAL TRADITION 
(L. C. Card No. Mic 58-5588) 


Harry Albert Holloway, Ph.D. 
Cornell University, 1958 


At the mid-point of the nineteenth century, John Stuart 
Mill stood out as the main representative of prevailing 
opinion. For the most part this opinion was an individ- 
ualistic liberalism expressed in the Utilitarian creed and 
laissez faire political and economic policies. Both in 
theory and in practice this individualism best represented 
the interests of the British middle classes. Mill himself 
revised liberalism by idealizing Utilitarian ethics and 
departing from the classical economics. 

When T. H. Green rose to prominence in late Victorian 
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England the climate of opinion was changing towards what 
A. V. Dicey called *‘ collectivism.” This new trend of opin- 
ion, displacing the old individualism, arose chiefly because 
the workmen of England were exerting strong pressure 
for the reform of an unregulated industrialism and were 
beginning to win sympathy and support from the English 
middle classes. There was an increased willingness to 
consider government intervention as potentially a positive 
factor that might further the general well-being of the 
whole community. 

The problem to which the dissertation seeks an answer 
is to determine how far Green, as representative of this 
“collectivist” trend of opinion, revised the liberal tradi- 
tion he inherited. The procedure applied is, first, to ex- 
amine Mill briefly; then to analyze Green’s ideas exten- 
Sively and compare them with those of his famous pred- 
ecessor. Secondly, the dissertation then examines the 
writings of three later liberals in order to determine 
how far they built upon Green’s foundations. These three 
are L. T. Hobhouse, A. D. Lindsay, and Ernest Barker, 
each of whom made a distinctive contribution to later lib- 
eral thought. 

What Green provided was an ideal of citizenship cen- 
tered about a community-minded outlook that Mill’s 
intense individualism and elitism prevented him from 
reaching. Green’s conception of freedom was one of the 
expansion of the powers of the human personality. Because 
he regarded the community as “natural” and the state as an 
agency of human well-being he conceived of the conscious 
direction of political power by an ideal of the common good 
of all members of the community, whatever their class or 
creed. Fundamentally, these ideas meant a complete de- 
parture from laissez faire economics, government, and 
ethics and the acceptance of the * positive” state. In this 
respect Green did provide the principles of the modern 
interventionist state. His route towards these conclusions 
took him through the thought of Rousseau, Kant, and Hegel, 
especially the last. 

What the later liberals provided were the gaps left in 
Green’s “revision.” Hobhouse stated the principles of the 
modern welfare state. Although he attacked Idealism, he 
was himself close to Green and reached a virtually social- 
ist position by applying the concept of positive freedom to 
the modern industrial economy. 

Ernest Barker developed the concept of political lib- 
erty by relating the citizen’s role to the government’s 
action through the four factors of party, electorate, Par- 
liament, and cabinet. Democracy meant a process, the 
process of “government by discussion.” A. D. Lindsay, 
as both a Socialist and Idealist, developed a modern ver- 
sion of constitutionalism. Not a code of laws or the 
prescriptions of any given majority but rather the spirit 
of the common life was the “sovereign” of the modern 
democratic state. 

All of these later liberals generally accepted and built 
upon Green’s position in a manner not applicable to Mill. 
However Green’s ideas were of a general nature. His re- 
vision of liberal theory was only the beginning of new 
liberal policies. In being applied to the urgent problems 
of later times his concepts had to be extended and clari- 
fied in ways he had hardly suggested. 

Microfilm $5.30; Xerox $19.00. 416 pages. 





PROTESTANTS AND POINT FOUR: THE CHURCHES’ 
RESPONSE TO U.S. PROGRAMS OF AID TO 
THE UNDERDEVELOPED COUNTRIES 


(L. C. Card No. Mic 58-7729) 


John Peter Hummon, Ph.D. 
University of Michigan, 1958 


The purpose of this thesis is to study and evaluate the 
viewpoints of Protestant organizations on governmental 
programs of eccnomic and technical aid to the underdevel- 
oped countries and to detail some of the activities under- 
taken by Protestant agencies to secure popular and 
governmental support for these points of view. The basic 
data used in this research are resolutions of Protestant 
organizations, Congressional hearings, and information 
obtained in personal interviews and in responses to letters 
of inquiry. 

In Chapter II of the thesis attention is given to tech- 
nical assistance of governmental, non-sectarian, and 
missionary agencies antedating the institution of the Point 
Four program in 1949. Some consideration is also given 
to the Protestant outlook on all aspects of foreign policy. 
In Chapter III the educational and * lobbying” activities 
of Protestant bodies on foreign aid programs are pre- 
sented. Included in these activities are contacts of Prot- 
estant representatives with Congressmen and administra- 
tion officials, seminars, conferences, speeches, and 
special programs of Protestant agencies and representa- 
tives, and the publication of articles and other materials 
on foreign aid policy. 

Chapter IV makes a comparison between the view- 
points of governmental officials and Protestant represent- 
atives on the question of objectives and motivations for 
programs of foreign aid. This comparison shows that 
governmental officials have stressed the promotion of the 
American national interest as the basic justification for 
programs of economic and technical aid while Protestant 
organizations have placed primary emphasis on the con- 
cept of humanitarianism. 

As noted in Chapters V and VI, the reliance of Prot- 
estant organizations on the idea of humanitarianism has 
influenced their approach to specific aspects of foreign 
aid policy. Protestant representatives have advocated 
that long-range development assistance should be free of 
any political and military “strings” and that development 
programs should be administered separately from mil- 
itary-type aid programs. They have shown no disposition 
to leave to private enterprise the task of development in 
the underdeveloped countries but instead have proposed 
that the United States make a long-range commitment to 
continue economic and technical aid programs and that 
larger appropriations be made available for these pro- 
grams. Finally, Protestant spokesmen have argued that 
the United States should make greater use of multilateral 
channels for distribution of its economic and technical 
assistance. 

Two general conclusions are made in this study. (1) The 
degree of success of Protestant agencies in exerting in- 
fluence in government on foreign aid policy and in edu- 
cating constituents on this policy is not definable. It is 
undoubtedly true, however, that the activities of Protes- 
tant bodies have been responsible for some of the popular 
and governmental support for programs of long-range 
development assistance. (2) Contrary to the view of 
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Protestant organizations, the concept of humanitarianism 
should not be the primary justification for programs of 
economic and technical aid. However, certain other as- 
pects of the Protestant approach to these programs could 
profitably be incorporated into foreign aid policy to pro- 
mote the national interest of the United States. 

Microfilm $2.90; Xerox $10.00. 222 pages. 


THE ROLE OF POLITICAL PARTIES IN THE 
FORMATION OF FOREIGN POLICY IN 
THE SENATE, 1947-1956 


(L. C. Card No. Mic 58-7283) 


Malcolm Edwin Jewell, Ph.D. 
The Pennsylvania State University, 1958 


A study of roll-call voting in the U. S. Senate from 
1947 through 1956 on foreign aid, NATO measures, and 
the Bricker amendment shows that, although there was 
bipartisan support for the principles of most of the Ad- 
ministration’s policies, the two parties differed consider- 
ably on the details of many measures. The Democrats 
supported President Truman’s foreign policies much more 
strongly than the Republicans did. Since President Eisen- 
hower’s election, Democratic support for the Administra- 
tion’s policies has decreased, particularly among southern 
Senators, while Republican support has grown, particularly 
among coastal Senators. This shift in voting behavior, in 
the face of growing popular resistance to foreign aid, em- 
phasizes the importance of political factors in voting by 
Senators. 

Effective political leadership in the Senate has been a 
factor contributing to party unity in voting on foreign pol- 
icy. Personal relationships and individual qualifications 
are crucial in determining the power structure in the 
Senate. Since these are variable, the locus of power has 
shifted over a period of time among various party leaders 
and committee chairmen. While influential Senators differ 
in their techniques of leadership, their authority is based 
on the party or committee posts they hold, their talent, 
and the representative character of their views. The For- 
eign Relations Committee has been the bulwark of inter- 
nationalism in the Senate and several of its chairmen, 
notably Arthur H. Vandenberg, Tom Connally, and Walter 
F. George, have been among the most influential leaders 
in foreign policy. When a party is relatively unified, its 
policy committee may be able to engage in tactical plan- 
ning to make the maximum use of this unity. When the 
party is divided, the committee may be a valuable instru- 
ment for developing compromises. The effectiveness of 
the policy committees in the area of foreign policy has 
depended largely on the skill of party leaders in using 
them. Despite the great influence of certain Senators on 
the outcome of specific controversies, there is little gen- 
eral correlation between the talents of a senatorial party’s 
leadership and the party’s unity in voting. 

A more important influence on voting in the Senate is 
the President. Not only do many Senators vote for meas- 
ures because of party loyalty to a President or confidence 
in him, but a skillful President can increase senatorial 
support for his foreign policy through bipartisan consulta- 
tion, private appeals to Senators in his party, and public 





statements. There are greater opportunities for strength- 
ening presidential than senatorial leadership, particularly 
since in foreign affairs the President exercises more in- 
fluence on popular opinion than is generally realized. 
Constituent influence on voting by Senators has seldom 
been powerful during consideration of specific issues of 
foreign policy. Roll-call voting and senatorial elections, 
however, show the importance of constituent attitudes on 
general questions of foreign policy and the strength of 
regional variations in opinion. These are underlying 
causes of party disunity indicating that institutional changes 
in the Senate will not alone create united parties. The 
President who seeks the senatorial support essential to 
carry out an effective foreign policy needs strong leaders 
in both parties but must demonstrate the consistent and 
skillful use of proven leadership techniques in dealing 
with Senators of both parties. 

Microfilm $5.75; Xerox $20.40. 451 pages. 


JUDICIAL CONTROL OF THE CONSTITUTIONALITY 
OF LEGISLATION IN CUBA 
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The University of North Carolina, 1958 
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In 1901 the first constitution of Cuba authorized a 
form of judicial review under the influence of the United 
States practice. From the beginning, differences between 
review in Cuba and that of the United States have been 
apparent in form and in practice. In Cuba review has 
been the function solely of the supreme court, or since 
1949 of the Tribunal of Constitutional and Social Guaran- 
tees which in form is a section of the Supreme Tribunal 
but, in effect, is a special, separate entity. A special 
legal procedure was established for seeking declarations 
of unconstitutionality, and the effect of decisions was 
limited until 1934 to the case decided. The practice of 
following precedent has never been established in Cuba, 
but since 1934 a declaration of unconstitutionality renders 
an act null and imposes the obligation of repealing the act. 

Throughout the history of review in Cuba the court 
has evinced a conservative attitude concerning the scope 
of its competence. It declined to accept jurisdiction in 
constitutional questions, despite authorization in the con- 
stitution, until Congress enacted rules on procedure. It 
has displayed an overly-strict attitude about procedural 
requirements despite efforts in 1934 and 1940 to correct 
this defect. In deciding the substance of cases accepted, 
however, the court has established a record of ability and 
honesty largely consistent through the years. 

In 1934 the system of review was expanded by the au- 
thorization of “public action” in constitutional contro- 
versies to persons not affected by application of the im- 
pugned measure. 

The system was further enlarged i:: 1940 by constitu- 
tional provisions for other types of action. which have led 
some observers to consider the Cuban system potentially 
the most extensive in scope and effectiveness. In practice, 
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the system has not been as effective in the new areas as it 
could be, as the result of limitations imposed by the or- 
ganic law of 1949 and the restrictive doctrine of the court 
regarding its own competence. Nevertheless, in the tradi- 
tional recursos of unconstitutionality by private and public 
action, the system affords an effective check on abuses of 
power by government and serves to protect the guaranteed 
rights of persons. While the court may be considered too 
conservative in regard to accepting cases, it is evident 
that it has maintained a sense of responsibility toward its 
duty of defending the constitution without seeking to develop 
it by construction. 

Microfilm $6.65; Xerox $23.40. 523 pages. 
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THE UNITED NATIONS CHILDREN’S FUND 
(L. C. Card No. Mic 58-3220) 


Adele Ellen Frey-Wouters, Ph.D. 
Columbia University, 1958 


The purpose of this study is to investigate the princi- 
ples, methods and effectiveness of the United Nations 
Children’s Fund (UNICEF). The study is divided into three 
parts. The first part examines the origin, structure and 
principles of the Fund. UNICEF was established by the 
United Nations General Assembly in December 1946 as an 
emergency organization to help child victims of agression. 
In 1950 the General Assembly directed the Fund to shift 
emphasis to programmes of long-term benefit to children 
of under-developed countries. Three years later, in Oc- 
tober 1953, UNICEF was continued indefinitely by the 


General Assembly as an integral part of the United Nations. 


UNICEF is composed of two organs: the Executive 
Board, which is the policy-making and supervisory body, 
and the Administration. The specific functions of these 
organs are outlined in the study. 

In accordance with the criteria laid down by the Gen- 
eral Assembly and the Economic and Social Council, the 
Executive Board has developed the objectives of the aid 
given by the Fund. These objectives may be summarized 
as follows: the Fund’s aid must be used to make a lasting 
contribution to the welfare of children through projects 
which assisted countries can eventually carry on them- 
selves. An analysis is made of the policies which have 
been established by the Executive Board to achieve these 
objectives. The determinants of programme selection and 
the methods of making allocations are also studied. 

The financial history of the Fund is reviewed. The 
Fund is authorized to receive contributions or other as- 
sistance from Governments and private sources. The 
fund-raising procedures utilized by the Administration 
and the Executive Board are analyzed. 

Part II, UNICEF in Action, outlines the several steps 
in the development of UNICEF -aided projects. These 
steps include: (1) preparation of a detailed plan of oper- 
ations by the Government in collaboration with UNICEF 
representatives; (2) approval of the project outline and 





allocation of funds by the Executive Board; (3) signature 

of an official agreement between the recipient government 
and UNICEF; and (4) procurement and shipping of supplies. 
Once the operation has begun, UNICEF field staff main- 
tains continuous liaison with the government through each 
stage of implementation. 

Close working relations have developed between 
UNICEF, the UN Bureau of Social Affairs, the Technical 
Assistance Administration, and the specialized agencies. 
The study analyzes the methods by which programme coor- 
dination is effected between UNICEF and the other agencies. 

The programs assisted by UNICEF are discussed. 
UNICEF aid can be classified in four major categories: 
Basic Maternal and Child Welfare Services, Disease Con- 
trol, Nutrition, and Emergency Aid. 

The conclusions of the study are presented in Part 
Il. These include: (1) UNICEF’s satisfactory organiza- 
tional structure, economical administration and effective 
methods of operation have enabled this agency to play a 
Significant role as the catalyst for action of a permanent 
nature on behalf of children; (2) UNICEF forms an essen- 
tial element in the whole scheme of international economic: 
and social aid for underdeveloped countries and contributes 
substantially to the realization of the purposes of the 
United Nations as set forth in article 55 of the Charter; 

(3) UNICEF brings about improvements not alone in the 
child health and welfare of the benefiting countries, but in 
their social and economic standards generally. 

Microfilm $3.35; Xerox $11.40. 258 pages. 


RUSSIAN AND SOVIET POLICY IN MANCHURIA 
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Peter Sheng-Hao Tang, Ph.D. 
Columbia University, 1952 


This dissertation examines the record of Russia’s 
diplomatic triumphs in relation to her past activities in 
Manchuria and Outer Mongolia and analyzes her ambitions, 
her goals, and her tactics during the fateful decades be- 
tween the Chinese Revolution in 1911 and the Japanese 
attack on Manchuria in 1931. For this purpose, most 
available materials in Russian, Chinese, and other sources 
have been consulted. The task was undertaken in the hope 
of casting light on the present and future objectives of 
Soviet foregin policy. 

Russia’s extraordinary success in the brief space of 
twenty years was first of all because of the construction 
and operation of the Chinese Eastern Railway cutting 
through Manchuria. From 1903, when the construction of 
the railroad was completed, until the Russian Revolution 
in 1917, Russia actually maintained in the northeast cor- 
ner of China a state within a state. Through the manipu- 
lation of this railroad Russia secured economic dominance, 
strategic control, and political influence over Manchuria, 
which, after 1924, became fertile ground for the sowing 
of Communist propaganda. The presence of this Russian- 
controlled strategic railway in one of the world’s danger 
spots became Russia’s all-encompassing excuse for her 
illegal control of and interference in the affairs of Man- 
churia--in violation of the soverign rights of China. 
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During the two decades under review and up to now, 
Russian and Soviet policy in Outer Mongolia has gained 
complete victory over China. Russian influence stimulated 
a movement toward Mongolian * independence.” Misunder- 
standings and antagonisms helped to weaken the ties be- 
tween the Chinese and the Mongols while Russia began to 
secure special privileges. As for the Chinese Government, 
maladministration by its officials and general weakness of 
its organization made it unable to counteract the activities 
of its stronger Russian neighbor. To the Tsarist tactics 
of political infiltration, economic domination, and military 
occupation, the Soviets added the activities of Communist 
agents. With the aid of Sukhe Bator, and later Choibalsan 


and Tsegenbal, the Soviet-sponsored Mongolian “premiers” | 


in succession, Outer Mongolia has been integrated with the 
Soviet Union except in name. Impartial opinion recognizes 
that Outer Mongolia is entitled to self-determination. As- 
sociation with Russia, which has developed into domina- 
tion by her, is unlikely the desirable choice for Outer 
Mongolia as a nation. 

This dissertation studies, in detail, several aspects 
of Russia’s objectives and methods that have not been 
fully dealt with or explored. I will enumerate here only 
the four most important findings. The first is the Russian 
colonial policy and practice in Manchuria through the 
Chinese Eastern Railway up to 1917 as envisaged in the 
tactics of contractual confusion, diplomatic pressure, and 
great power maneuvering. The second is the so-called 
railway guards, as the components of the Russian Trans- 
Amur Army stationed in Manchuria, and the astonishing 
tasks prescribed for the latter by its onetime commander. 
The third is the unfortunate consequences of Soviet rail- 
way policy in the name of “joint management” and the 
Soviet attitude towards the settlement of the Chinese East- 
ern Railway problem. The fourth is the Russian and Sov- 
iet policy in the little-known but economically and strateg- 
ically important regions such as Hulunbuir (Bargar) in 
Western Manchuria and Tannu Tuva in the northwestern 
part of Outer Mongolia. 

“The past is the best teacher for the future.” The pre- 
sent Soviet expansionist policy is merely a logical devel- 
opment on a global scale of its successful practice since 
the infancy of the Communist regime in Russia. The re- 
covery of most of the Tsarist advantages in Manchuria and 
the establishment of the two earliest “people’s republics” 
in Outer Mongolia and a part thereof, Tannu Tuva, during 
a period when the Soviet Union was militarily weak, econ- 
omically backward, and politically unstable, were the 
first masterpieces of Soviet diplomacy, but they were the 
continuation of the traditional Russian expansionist policy. 
The study of the early manifestations of Soviet expansion- 
ism helps us to interpret the Soviet blue-print for world 
domination today. 

Microfilm $7.55; Xerox $26.20. 593 pages. Mic 59-192. 
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THE ADMINISTRATION OF THE EARNED 
INCOME TAX IN THE TOWNSHIP OF 
MT. LEBANON: A CASE STUDY 


(L. C. Card No. Mic 58-5615) 


Joseph Allen James, Ph.D. 
University of Pittsburgh, 1958 


Supervisor: Albert B. Martin 


The Township of Mt. Lebanon’s earned income tax be- 
came effective March 15, 1954. The tax was adopted 
primarily to prevent the metropolitan City of Pittsburgh 
from assessing its income levy against Township residents, 
but the Township did require additional revenue to keep 
its million dollar budget in balance. The income levy has 
been continued, although the rate was reduced shortly 
after the City decreased its levy. 


The Problem 


With the exception of a few general studies, the admin- 
istration of this tax levy has not been widely investigated. 
This dissertation analyzes in detail the administration of 
the tax in the Township of Mt. Lebanon, a residential com- 
munity of 34,000 persons. The Township collection agency 
is permanently staffed and supervised by a professionally 
trained administrator. Evaluations of this community’s 
efforts are not necessarily indicative of the experiences 
of other jurisdictions, but they do provide a basis for sub- 
sequent studies. Case studies made in other communities 
facing the administrative obligations of this type of tax 
levy under circumstances which vary from those in Mt. 
Lebanon will provide additional information about the ad- 
ministration of the local income tax levy. From a collect- 
ive analysis of the Mt. Lebabon study and the others, 
general observations and conclusions can be made about 
the collection and enforcement of the municipal income 
tax. 

The Mt. Lebanon case study indicates that the admin- 
istration of an earned income tax levy involves two general 
processes: identification of taxpayers and enforcement of 
tax payments. 

The identification of taxpayers presents a problem be- 
cause the community is expanding, population-wise. The 
problem is further complicated because approximately 
75 per cent of the tax accounts are paid individually. To 
maintain a current tax roll, the Bureau employs several 
techniques, the most effective of which is an annual census. 

Enforcement of income tax payments involves a number 
of factors—exemption claims, tax refunds, late filing 
charges, and prosecutions. Because of exemptions con- 
tained in the enabling act, the Tax Bureau has had to es- 
tablish means for verifying exemption claims, especially 
for those individuals receiving income from manufactur- 
ing activities, rental properties, and retirement arrange- 
ments. In its enforcement activities, the Bureau has been 
equally concerned with tax overpayments as with failures 
to pay the income tax. Annual internal audits are made of 
all accounts. The taxpayers who have overpaid are given 
credits; while those who are delinquent are prosecuted if 
they ignore warning notices that their accounts are in 
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arrears. To encourage prompt payment of the income 


levy, penalty and interest charges are assessed taxpayers 
who file after the due date. 


Conclusions 





The Township Tax Bureau has developed procedures to 
implement the two administrative processes; but refine- 
ments are needed to complete the tax program. The anal- 
ysis of its administrative efforts indicates that certain 


existing procedures need revision and additional ones 
adopted to: 


1. determine the exact number of wage earners re- 
siding in a dwelling unit. 


. reduce the period which elapses between the time 
an individual moves into the Township and appears 
on the tax roll. 


3. authenticate claims for tax refunds or credits. 


. determine and notify more often than once during 
a fiscal year taxpayers who are delinquent. 


. verify the accuracy of the reported income and 
business deductions. 


. encourage the prompt payment of taxes by the 
due dates. 


. ensure compliance by domiciled employers with 
withholding requirements. 


Microfilm $3.40; Xerox $11.60. 261 pages. 


DAVID L,. LAWRENCE, MAYOR OF PITTSBURGH: 
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University of Pittsburgh, 1958 
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The study of the political career of David L. Lawrence, 
Mayor of Pittsburgh, is an attempt to gain understanding 
of the role of an urban political leader. 

The biographer of an active political figure faces the 
limitations of inadequate documentation and unavailable 
source material. However, there is value to a current 
understanding of the career of an active political leader 
and the addition of new knowledge in an area of research 
where similar studies have been too few. 





During the scope of his fifty-year career, Lawrence 
witnessed modifications in both the strength of the Dem- 
ocratic Party and the forces operating on the political 
party and its leaders. These modifications began in the 
nineteen-twenties and early thirties, when Lawrence was 
County Chairman of an almost permanent minority party. 
As a result of the national Democratic victories in 1932, 
he was able to weld together a local Democratic organiza- 
tion and to use it as his foundation for political functioning 
on both the State and National levels. From 1934 to 1938, 
he was political advisor to Governor Earle of Pennsylvania 
and Secretary of the Commonwealth in the Governor’s 
Cabinet, in addition to being State Chairman of the Dem- 
ocratic Party. Despite the charges of malpractices made 
against him for his role in the Democratic state admin- 
istration, he was elected Pennsylvania National Commit- 
teeman in 1940. This was the official beginning of his 
increasing Stature in National Party circles, culminating 
in the important roles he played at the National Nomin- 
ating Conventions of 1952 and 1956. 

In 1945, Lawrence discarded the most typical charac- 
teristic of the old fashioned political “boss”, when he 
emerged from within the Party and was elected Mayor of 
Pittsburgh. In his new position he has assumed the qual- 
ities and obligations associated with the newer type of 
urban leader. 

From this study several conclusions can be made. 
Throughout his career, Lawrence has proven to be an 
astute and successful politician and has functioned as an 
effective administrator. His political success has been 
characterized by his progression through the levels of 
Party leadership and his election to the office of Mayor 
of Pittsburgh for an unprecedented four terms. One factor 
contributing to his reputation as an astute politician has 
been his selection and management of winning slates of 
candidates. An additional factor has been his role in 
policy formulation for the Democratic Party at the local, 
state, and national levels. He has proven to be an effec- 
tive administrator, first, within the Democratic Party, 
and then, as Mayor of Pittsburgh. As Mayor, in addition 
to performing adequately the traditional functions of of- 
fice, he has ably coped with newer demands upon the 
position, and he has coordinated the plans of the many 
diverse groups necessary to the Pittsburgh Renaissance. 

Essential to his success and effectiveness have been 
his personal traits of political courage when implementing 
untried solutions to problems, adaptability to changing 
conditions and a variety of roles, and foresight to per- 
ceive and to plan for political, economic, and social trends. 
These traits have been revealed by the conduct of Mr. 
Lawrence as a lovai and national Party leader and as an 
elective official. 

Microfilm $3.60; Xerox $12.20. 278 pages. 
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PARENT-CHILD RELATIONSHIPS AND 
THE SELF-CONCEPT OF CHILDREN 


(L. C. Card No. Mic 58-7692) 


Betty Rae Carlson, Ph.D. 
University of Michigan, 1958 


An important problem in personality theory is that of 
accounting for the effects of social experience upon per- 
sonality structure. In this broad context, the present 
study is an attempt to relate one source of social exper- 
ience--parent--child relationships--to one aspect of the 
personality--the self-concept--in preadolescent children. 
The study extends previous research by interrelating cer- 
tain dimensions of the parent-child relationship, aspects 
of the child’s self-concept, and the child’s social accept- 
ance. These relationships are studied in a group of normal 
families with special attention to certain problems of 
measurement which have limited the meaningfulness of 
previous investigations. | 

Four major sets of hypotheses were tested. First, the 
adequacy of the child’s adjustment was assumed to be re- 
flected in the child’s self-acceptance, peer status, and 
dependence upon social relationships. Specific. hypotheses 
predicted that (1) self-acceptance is positively related to 
peer status; that the child’s “social orientation” (the ex- 
tent to which the child is predominantly oriented toward 
social experiences in his self-descriptions) is negatively 
related to (2) self-acceptance and to (3) peer status. A 
second set of hypotheses predicted that parental attitudes 
would, in part, determine aspects of the child’s self-con- 
cept and his social status. Parental acceptance, parental 
accuracy, and consistency of parental ideals and predic- 
tions were expected to be related to the child’s self-ac- 
ceptance, social orientation, and peer status. Third, 
parental attitudes were expected to influence the child’s 
interiorization of parental values, i.e., parental acceptance, 
accuracy, and consistency were expected to be related to 
similarity of ideals of the parents and the child. Finally, 
the interiorization of parental values was assumed to con- 
tribute to the adequacy of the child’s self-conceptualiza- 
tion. Parent-child ideal congruence, and ideal congruence 
with the more supporting parent were hypothesized to be 
positively related to the child’s self-acceptance and peer 
status, and negatively related to the child’s social orienta- 
tion. 

Forty-three sixth grade children completed a specially 
designed questionnaire to provide descriptions of self and 
ideal-self. Their mothers and fathers completed the same 
questionnaire independently, each describing an “ ideal 
child” and predicting his child’s self-descriptions. The 
questionnaire consisted of 95 sentences and phrases ar- 
ranged into 19 sets of five items each. Items within sets 
were equated for social desirability. Subjects were in- 
structed to choose the one most and one least descriptive 
item from each set. 
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Measures of parental attitudes, parent-child ideal con- 
gruence, and the child’s self-acceptance were based upon 
the number of net agreements between selected pairs of 
the six questionnaires from each family. The child’s 
peer status was measured by nominations by classmates 
on a reputation test. A measure of the child’s social or- 
ientation was developed from judgments by professional 
psychologists as to which questionnaire items implied 
concern with social relationships. 

The findings confirmed expected interrelationships 
among self-acceptance, social orientation, and peer status. 
The parental attitude variables were unrelated to other 
variables, although consistent sex differences suggested 
a tendency for parents to overappreciate boys and to under- 
appreciate girls. The extent of parent-child congruence 
of ideals was not related to measures of the child’s per- 
sonality, but an index of differential ideal congruence, 
based upon a configuration of parental attitudes and ideal 
congruence, yielded significant relationships. Children 
who showed greater ideal congruence with the more sup- 
porting parent, as compared with those showing greater 
congruence with the less supporting parent, were consist- 
ently more self-accepting, less dependent upon social re- 
lationships, and more accepted by peers. These findings 
suggested the importance of distinguishing between adapt- 
ive and defensive aspects of value interiorization. 

Microfilm $2.00; Xerox $5.20. 103 pages. 


USE OF THE GENERAL APTITUDE TEST 
BATTERY TO DETERMINE APTITUDE CHANGES 
WITH AGE AND TO PREDICT JOB PERFORMANCE 


(L. C. Card No. Mic 58-3769) 


Michael Leonard Hirt, Ph.D. 
The University of Nebraska, 1958 


Adviser: Charles O. Neidt 


Census data since the turn of the century have indicated 
a consistent increase in the number of older people in our 
population. This growth has been both relative and abso- 
lute, and 1955 data have indicated that approximately ten 
percent of our population is over 65 years old and one- 
third is over 45 years old. The consequences of such 
population changes have very serious social, economic, 
and psychological implications. 

Research dealing with the geriatric group has at least 
three aspects: first, there are those organic changes oc- 
curring within the individual which grossly alter his be- 
havior and his capacities and are attributed to the aging 
process per se; second; there are those biochemical 
changes which probably begin long before the senium which 
terminate in the demonstrable structural changes found in 
the aged; finally, there are the restrictions which society 
imposes on the chronologically older which in turn influ- 
ence their self-concept and their activity. 
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The United States Employment Service (USES) is the 
federal agency whose primary responsibility is the pro- 
curement of job opportunities for all desiring to work. The 
results of numerous studies conducted by this agency have 
indicated conclusively that men and women, upon reaching 
their thirty-fifth birthday, may expect to encounter exces- 
Sive difficulties in securing employment. Although the age 
at which an applicant is considered old varies among oc- 
cupations, among companies of various size, and among 
various skill levels, the vast majority of our working pop- 
ulation is discriminated against by the time they are 45 
years old. 

In assessing their applicants, the USES relies almost 
exclusively upon the General Aptitude Test Battery (GATB). 
This is a multifactor test which yields scores in nine 
factor-analyzed aptitude areas. The USES uses the GATB 
not only to evaluate the applicant, but also as a screening 
device for many employers who consistently fill their job 
vacancies with USES referrals. 

Since a large part of the “older worker” problem re- 
volves around the attitudes of the employer, the USES is 
interested in utilizing any resources which will aid older 
job applicants. Therefore, if it can be demonstrated that 
the nine aptitudes measured by the GATB are not affected 
by age (or, if they are, to what extent), and if it can be 
demonstrated that some of the aptitudes measured by the 
GATB can adequately predict on-the-job performance, re- 
gardless of age, it will be possible to establish retirement 
policies and age limits for employment purposes which are 
grounded in experimental evidence. 

The purpose of this study was threefold; it attempted to 
yield information on the following three questions: 

1. Is the relationship between age and aptitudes as 
measured by the General Aptitude Test Battery in the form 
of a straight line or a curve? 

2. What is the relationship between these aptitudes and 
the criterion, on-the-job performance evaluation scores ? 

3. Which combination of aptitudes and age can best 
explain the variance in the criterion? 

The sample which was used in this study consisted of 
400 subjects who were equally divided into age groups 
ranging from 25 to 34; 35 to 44; 45 to 54; and 55 and older. 
The GATB scores as well as the on-the-job performance 
evaluation scores of these subjects were related to age by 
means of analysis of nonlinear regression. It was found 
that Aptitudes G (General Intelligence), V (Verbal Aptitude), 
N (Numerical Aptitude), and S (Spatial Aptitude) were re- 
lated to age in a curvelinear manner, reaching their peak 
at ages 37, 31, 32, and 30, respectively, and then beginning 
to decline. 

When the best prediction scheme of the criterion was 
sought, it was found that only Aptitude K (Motor Coordin- 
ation) contributed significantly to predicting the variance 
in the criterion. The possibility was suggested that this 
may be an artifact of the sample used. 

Some of the theoretical questions related to the assess- 
ment of aging and to aging per se were discussed and some 
of the needed research was suggested. 
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This thesis was primarily concerned with the compar- 
ability, cross-culturally and cross-linguistically, of 
findings based on the semantic differential--a new psycho- 
logical technique developed by C. E. Osgood as a general- 
ized method for measuring the connotative meaning of an 
“object” in a quantitative way. 

To investigate this problem, a twelve-scale form of 
the differential was constructed for rating thirty concepts. 
Nine of the twelve scales were selected as highly loaded on 
the evaluative, potency and activity factors found by Osgood, 
and three scales were introduced to explore a possible 
reality factor. The differential was prepared in two forms: 
Chinese (concepts and scales in Chinese) and English (con- 
cepts and scales in English). The Chinese form was ad- 
ministered to 150 Chinese college students in Taiwan. A 
similar group of 150 Chinese students and a comparable 
group of 150 American students took the English form. 

All Chinese subjects were asked to give translation equiv- 
alents for Chinese in English, and for English in Chinese. 

In general, the findings in the monolingual study bore 
out our prediction that the Chinese, when using the Chinese 
form, are similar to the Americans in their use of the 
semantic scales and factors. Americans tended to rate in 
general toward the more positive end of the bi-polar 
scales, especially the active-passive scale, with one ex- 
ception of the cold-hot scale on which the Chinese rated 








all concepts as “hotter” than did the Americans. The 


Chinese showed greater variability on the ratings of all 
scales and their ratings were significantly more variable 
in the three scales introduced to test the reality factor. 

All possible inter-scale correlations were computed 
and a centroid factor analysis was carried out for each of 
the sets of data. In each analysis four factors were ex- 
tracted and rotated to approximate simple structure by 
the Quartimax method. The semantic structure of the 
ratings of the Chinese and American subjects were found 
to be generally similar when each used his native language. 
The first two factors--potential evaluative and factual 
dynamic--account for 60% of the total variance. Indices 
of factorial similarity are .9191 and .9644. The indices of 
factorial similarity for the last two factors, labeled po- 
tency and activity, are only .3820 and .2290. The putative 
reality factor did not appear, but the three proposed to 
test the factor are loaded on the first two factors. 

Comparison of the semantic profiles of the various 
concepts for the two cultural groups generally confirmed 
our prediction that the extent of difference of the semantic 
profiles should be proportional to cultural differences, 
i.e., that the similarity would be greatest with the less 
culturally defined concepts; and smallest with highly cul- 
turally defined concepts. 

In the bilingual study in which the Chinese subjects 
responded to the English form, the resulting semantic 
structure was very different from that of the Chinese sub- 
jects taking the Chinese form. There was one pervasive 
general factor, with all the semantic scales highly loaded 
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on this factor. That our Chinese subjects may be mini- 
mally bilingual, confused in their cultural values in rating 
the words in their English forms, and emotionally dis- 
turbed by being given a very unfamiliar task were all con- 
sidered as possible explanations for this unusual phenom- 
enon. 

The results of this investigation tend to emphasize the 
potential value of the semantic differential if the invest- 
igator has a broad understanding of a problem, and the 
hazards of using it blindly. The semantic differential is 
a promising tool for cross-cultural and cross-linguistic 
studies, but it must be used with awareness of its limita- 
tions as well as its advantages. 


Microfilm $2.05; Xerox $7.20. 153 pages. 


A STUDY OF CONCEPTUAL BEHAVIOR 
WITH SOCIAL AND NON-SOCIAL STIMULI 


(L. C. Card No. Mic 58-5952) 


Ehud Koch, Ph.D. 
The University of North Carolina, 1958 


Supervisor: June Elizabeth Chance 


This study was designed to explore the question of 
whether conceptual behavior in regard to familiar stim- 
ulus persons, as manifested on the Rep Test, is modifiable 
as a function of experience in categorizing stimuli in con- 
cept-attainment tasks. Two sets of stimuli - social and 
non-social - were developed as training tasks in order to 
determine whether transfer effects were a function of 
categorizing particular stimuli or of the experience of 
categorizing per se. These concept-attainment tasks were 
aimed at providing categorizing experience necessitating 
fine discriminations among stimuli. The question was 
also posed whether both performance on social concept- 
attainment and non-social concept-attainment were sim- 


ilarly related to complexity level as determined by the 
Rep Test. 


The plan of this research involved: (a) obtaining com- | 


plexity-simplicity measures by means of the Rep Test for 
a large pool of subjects; (b) selecting Ss on the basis of 
these scores so that low, middle and high levels of com- 
plexity would be represented in the experiment; (c) pre- 
senting selected Ss with one of three experimental treat- 
ments - concept-attainment with social stimuli, concept- 
attainment with non-social stimuli, or a control experience 
not affording any concept-attainment experience; (d) re- 
administering the Rep Test to experimental Ss to evaluate 
change in complexity-simplicity as a function of experi- 
mental treatment; and (e) obtaining a measure of the 
verbal intelligence of experimental Ss, by means of a short 
vocabulary measure. 

The first hypothesis that concept-attainment experience 
would effect change toward greater complexity on the 
second Rep Test was not supported. Ss showed a regres- 

- sion toward the mean in their second complexity-simplic- 
ity scores which was independent of experimantal treat- 
ments. It was suggested that experimental modification 
of conceptual behavior would necessitate more than one 
training session, with greater experimental control ex- 
erted over Ss’ motivation, making the situations at which 





—— | 


the criterion tasks were administered more comparable, 
and pre-testing training tasks so as to insure their com- 
parability as to level of difficulty and likelihood that 
similar cognitive processes are elicited. 

The second hypothesis, that the more complex the Ss 
the more adequate would their performance be on the 
concept-attainment tasks, was partially supported: com- 
plex Ss did better on the social concept-attainment task 
than did simple Ss; however, more simple Ss did best on 
the non-social task. These findings lend support to pre- 
vious research suggesting that the complexity-simplicity 
dimension is reflective of Ss’ adequacy in dealing with a 
wide range of social stimuli. Until more is known con- 
cerning the relationship between this dimension and con- 
ceptual behavior with other non-social material, it would 
seem best to consider complexity-simplicity as primarily 
an index of conceptual behavior with social material per 
se. 
~ This study suggests the need for analysis of conceptual 
behavior in terms of empirically-based or theoretically- 
derived categories. Such qualitative analyses are depend- 
ent on the development of more adequate conceptual 
schemes for evaluating and understanding conceptual be- 
havior with a wide range of stimuli than has heretofore 
been provided in the research literature. 

Microfilm $2.00; Xerox $4.80. 91 pages. 


THE RELIABILITY OF SPEEDED TESTS 
(L. C. Card No. Mic 58-5955) 


Samuel B. Lyerly, Ph.D. 
The University of North Carolina, 1958 


The standard methods for estimating reliability (re- 
test, alternate-forms, split-half, Kuder-Richardson, etc.) 
were developed for use with untimed tests which are com- 
pleted by all subjects. Conventional mental test theory, 
the key concept of which is error of measurement, rests 
upon assumptions which are not applicable in general to 
speeded tests. Attempts to modify the theory and to pro- 
vide approximate methods for estimating the standard 
error of measurement and the reliability coefficient for 
timed tests have not been highly successful. 

In this study a theory of measurement error and re- 
liability is developed which is applicable to tests which 
are completely speeded or partly speeded and which may 
be scored number attempted, number right, or number 
right corrected for “guessing.” The starting point is the 
individual standard error of measurement, defined as the 
standard deviation of a subject’s scores on a hypothetical 
series of independent attempts at the test. 

The reliability coefficient for a group of subjects is 
defined as one minus the ratio of the average of the indi- 
vidual error variances to the observed variance of the 
scores of the group. Equations for estimating reliability 
coefficients and individual measurement errors are de- 
rived and tried out with some empirical data. 

Among the major findings of the study are: 

1. The subject’s error of measurement on a timed 
test is a function of three factors: (a) his average rate of 
responding to the items in the test, (b) the variability of 
his item response times, and (c) his knowledge, or his 
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ability to respond correctly. Only the last of these three 
is a factor in the measurement error for a non-speeded 
test. 

2. The error of measurement for a speeded test is not 
a constant over the test’s range nor is it the same for all 
persons with the same true score. 

3. An individual’s error variance on a speeded test in- 
creases as a linear function of time. Thus the Spearman- 
Brown theorem applies, with test length measured in units 
of time rather than number of items. 

4. The Kuder-Richardson Equation 21 coefficient is a 
Special case of the speeded-test coefficient defined in this 
study. 

0. Methods of estimating the reliability of a speeded 
test by correlating separately-timed parts or by comput- 
ing retest or alternate-forms coefficients are unbiased 
approximations to the coefficient developed in this study. 

6. On tests which are timed merely for administrative 
convenience, the error of measurement is higher for sub- 
jects whose rate of working is close to that required in 
order to finish the test just as time is called. The meas- 
urement error is smaller for faster workers who can al- 
ways complete the test and for slower workers who can 
never finish within the time limit. 

7. Guessing on a timed multiple-choice test may either 
raise or lower an individaul’s error variance. 

8. Correcting for guessing on a timed multiple-choice 
test will raise individual error variances. 

9. The effects of guessing and correcting for guessing 
on timed multiple-choice tests upon a reliability coefficient 
cannot be determined in general, since the reliability co- 
efficient is a function of the dispersion of the obtained 
scores of the group as well as the average individual error 
variance. 

Implications of the above conclusions and recommenda- 
tions for constructors and users of time-limit tests are 
presented. Microfilm $2.20; Xerox $7.60. 165 pages. 


PERSONALITY SYNDROMES AND 
ACADEMIC ACHIEVEMENT 


(L. C. Card No. Mic 58-7294) 


George Middleton, Jr., Ph.D. 
The Pennsylvania State University, 1958 


Previous research on the prediction of academic 
achievement has treated the criterion as unidimensional. 
Stern, Stein and Bloom, in their book entitled “Methods of 
Personality Assessment,” maintain that the criterion is 
actually multidimensional, and they have suggested that 
the dimensions can be delineated by means of transposed 
factor analysis. Predictions of performance on the cri- 
terion should be improved when based on the more homo- 
geneous dimensions thus obtained. This approach is called 
the “ configural approach.” 

This study represents an application of the configural 
approach for the purpose of making a multidimensional 
analysis of a criterion of academic achievement in terms 
of syndromes of motivational characteristics. 

Fourteen high-achieving and 14 low-achieving students 
in the College of Business Administration of the Pennsyl- 
vania State University were administered a personality 





questionnaire. The response pattern of each subject was 


correlated with that of every other subject in the same 
group. The adjusted phi correlations were assembled 
into two 14 x 14 matrices, and factor analysed. 

The factor analyses yielded five factors for the high- 
achieving group, and four factors for the low-achieving 
subjects. Tentative interpretations were offered, and some 
of the syndromes represented in one group seemed not to 
be represented in the other. The significance of the study 
lies in the identification of homogeneous groups within the 
heterogeneous criterion, however. Implications for pre- 
diction studies were examined. 

Microfilm $2.00; Xerox $4.80. 93 pages. 


SOME PERSONALITY DETERMINANTS OF 
THE EFFECTS OF PARTICIPATION 


(L. C. Card No. Mic 58-7797) 


Victor Harold Vroom, Ph.D. 
University of Michigan, 1958 


Chairman: F, C. Mann 


The primary purpose of this study was to determine 
the effects of participation in decision-making on persons 
with different personality characteristics. It was hypothe- 
sized that equalitarians and individuals with strong inde- 
pendence needs would be more positively affected by the 
opportunity to participate in making decisions than author- 
itarians and persons with weaker independence needs. 

The hypotheses were tested on a sample of 108 super- 
visors in a large industrial organization. Amount of psy- 
chological participation, defined as the amount of influence 
that an individual feels he has in decision-making, was 
intercorrelated with the participants’ attitudes toward their 
jobs and supervisor’s ratings of the participants’ job per- 
formance. These intercorrelations were computed for the 
entire sample and for subgroups representing different 
degrees of authoritarianism and need for independence. 

The findings corroborated previous evidence that par- 
ticipation generally has positive effects on both attitudes 
and motivation for effective performance. It also con- 
firmed our hypotheses that the magnitude of these effects 
is a function of certain personality characteristics of the 
varticipant. Authoritarians and persons with weak inde- 
pendence needs are apparently unaffected by the opportunity 
to participate in making decisions. On the other hand, 
equalitarians and those who have strong independence needs 
develop more positive attitudes toward their jobs and 
greater motivation for effective performance through par- 
ticipation. 

The results suggest the inadequacy of existing general- 
izations concerning the effects of participation. An ade- 
quate theoretical explanation of these effects should include 
a consideration of the influence of personality variables 
which interact with participation. 

The general question of theories capable of dealing with 
both personality and environmental variables was discussed 
and a more general theory of attitudes and motivation put 
forth to account for the present findings and to serve as a 
guide for future research. 

A second purpose of the present study was to explore 
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the joint effects of ability and motivation on job perform- 
ance. It was hypothesized that ability would be more pos- 
itively related to the performance of highly motivated 
persons than of persons with lower motivation. This hy- 
pothesis was supported by a test using a measure of moti- 
vation derived from need for independence and psycholog- 
ical participation scores. A similar measure, based on 
authoritarianism and psychological participation showed 
little or no support for the hypothesis. 

Microfilm $2.00; Xerox $6.60. 136 pages. 


CONCEPT IDENTIFICATION AS A 
FUNCTION OF AMOUNTS OF RELEVANT 
AND IRRELEVANT INFORMATION 


(L. C. Card No. Mic 58-2774) 


Clinton Mitchell Walker, Ph.D. 
University of Utah, 1958 


Chairman: Paul B. Porter 


A matrix model for discrimination learning has been 
constructed to describe relevant-irrelevant information 
relationships as found in a concept identification experi- 
ment. Assuming the proportion of relevant cues in a prob- 
lem to equal the fraction of unconditioned cues conditioned 
on each trial, in turn equal to the fraction of unadapted 
cues adapted on each trial, errors to solution as a per- 
formance measure can be expressed in terms of the fol- 
lowing symmetric matrix: 


A 
I 


E = Diag. (K, K’, K*) (1) 


& 
which reduces to 


eS ae 


where i is the number of irrelevant and r the number of 
relevant dimensions of discriminable cues in the problem. 
Actual results were as follows: 


9.3 8.6 13.0 1 .7 .4 
E= 21.2 30.5 32.5 = Diag. (5.3, 30.5, 155) .7 1 .9 
78.7 131.8 155.1 2.8 1 


after a transformation x! = I/x had been applied to the 
3x3 matrix to elements above the diagonal to reduce the 
range of those elements to (0,1) in equality with the range 
of elements below the diagonal. 

The diagonal matrix in (1) or (3) can be called a dis- 
criminability factor, a function of problem difficulty. The 
rows of the 3x3 matrix, representing relevant dimensions, 
increase in magnitude from top to bottom nonlinearly, as 
indicated by orthogonal polynomials, but not so fast as the 
diagonal matrix. The irrelevant component, represented 
by columns, was found to be approximately linear by or- 
thogonal polynomial applications. 

This assessment of relative contributions of relevant 
and irrelevant contents simplifies certain aspects of be- 
havior explanation by emphasizing the concept in its irrel- 
evant background in a manner analogous to distinguishing 
of signal from noise in communication theory. Parallels 
between psychological and communication theory are dis- 
cussed. Microfilm $2.00; Xerox $3.00. 24 pages. 


n=i-r, (2) 


» (3) 





OVERT AND FANTASIED HOSTILITY AS A 
FUNCTION OF CHANNELS OF EXPRESSION 


(L. C. Card No. Mic 58-2763) 


Helen Elizabeth Wilson, Ph.D. 
University of Utah, 1958 


Chairman: Dr. M. Daune Bown 


Relationship between overt and fantasied behavior on 
the dimension of hostility against authority was the ques- 
tion studied in this research. The hypothesis was advanced 
that contradictory results found in investigations of this 
relationship have been due to failure to take account of the 
variables of established preference for a particular ex- 
pression channel and of anxiety. | 

It was proposed that: (1) there would be interaction of 
effect between anxiety level and established channel of ex- 
pression on production of fantasied hostility, and (2) there 
would be a significant effect upon production of fantasied 
hostility from an experimental condition which was de- 
signed to force overt expression of a feeling akin to the 
one being measured. 


Method and Procedure 

A total of 104 boys between the ages of 12-0 years and 
18-0 years, inmates of the two state industrial schools in 
Utah and Montana, were included in the experimental pop- 
ulation. All boys met requirements of having average in- 
telligence and/or being able to read at a fifth-grade level. 
No subject was included who had a physical defect which 
might affect his participation in the experimental condition. 
All subjects were rated by supervisory staffs of each 
school on a six-point scale for overt hostility against au- 
thority. 

Subjects were divided into small groups and five pic- 
tures of the Thematic Apperception Test (TAT), which had 
been found by other experimenters to elicit stories of 
hostility toward authority, were administered. Pictures 
were projected on a screen and boys wrote their own 
stories. Subjects were then given a revised form of the 
Taylor Manifest Anxiety Scale. After about two weeks, 
subjects in groups of eight were given the experimental 
condition of a highly aggressive game. Re-administration 
of the same two tests followed immediately after the game. 

After reliability of scoring had been established, the 
experimenter scored all tests of fantasied hostility and 
anxiety. An average score of overt hostility was used for 
each boy and high and low fantasied hostility groups were 
obtained by dividing the array of such scores at the median. 





Summary of Findings 
According to the results of this study on aggressive 
adolescent boys: 


1. One cannot predict amount of overt hostility from 
amount of fantasied hostility; also, one cannot pre- 
dict amount of fantasied hostility from amount of 
overt hostility. 


. One can predict that subjects who tend to use a 
fantasy channel of expressing hostility will continue 
to use that channel if given the opportunity, even 
after overt expression of hostility. 
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. Overt expression of hostility lowers the need for 
fantasied expression of this feeling only in those 
boys who ordinarily use the fantasy channel toa 
high degree. 


. Conversely, overt expression of hostility increases 
the need for fantasied expression only in those boys 
who ordinarily tend not to use the fantasy channel. 


. Anxiety level is highest in two opposing groups of 
boys; the high fantasy, aggressive group and the 
low fantasy, submissive group. 


. Anxiety level in high fantasy, aggressive boys has 
no relationship to amount of fantasy produced under 
ordinary conditions or following release of overt 
aggression. 


. Anxiety level in low fantasy, submissive boys is 
inversely related to fantasy production following 
forced use of the overt channel of expressing ag- 
gression; boys whose anxiety level remains high 
tend to produce little fantasy expression, and those 
boys whose anxiety level drops tend to produce an 
increase in fantasy expression. 


. Findings in validity studies of the TAT are con- 
founded by the fact that experimental conditions 
usually do not sufficiently alter established channels 
of expression. 

Microfilm $2.00; Xerox $5.00. 98 pages. 


PSYCHOLOGY, CLINICAL 


A FACTORIAL STUDY OF PSYCHOSIS 
AND PERCEPTUAL DEFENSE 


(L. C. Card No. Mic 58-5245) 


Wayne Perry Anderson, Ph.D. 
University of Missouri, 1958 


Supervisor: Dr, Robin Clyde 


A review of the research literature on the influence of 
motivation upon recognition thresholds of various types of 
stimuli shows a lack of agreement as to what the subjects’ 
overt behavior means dynamically. Some writers believe 
that the constructs “ perceptual vigilance” and “perceptual 
defense” are needed to explain differences in response 
thresholds to emotionally loaded stimuli. Other writers 
hold that stimulus-response correlations account for any 
differences which exist. This study was designed to test 
further factors which might influence recognition thresh- 
olds of emotionally loaded stimuli. 

Forty patients in a neuro-psychiatric hospital were 
used in a factorial design which balanced levels of chron- 
icity, morbidity and class into eight sample groups. Fre= 
quency, set and individual emotional reactions to words 
were all carefully controlled. 

Three analyses of variance problems were computed 
on the data concerning the difference in recognition thresh- 
old between pleasant, neutral and unpleasant stimuli. In 
every case the independent variables of chronicity, 





morbidity and class did not significantly influence the re- 
sponse thresholds of the subjects. In a fourth analysis 
individual variations in response thresholds were analyzed. 
This indicated a positive influence of degree of morbidity 
upon the degree of variation of recognition thresholds 
within the subject. 

This study has cast serious doubts upon the existence 
of a general factor of perceptual defense or perceptual 
vigilance. Microfilm $2.00; Xerox $4.40. 81 pages. 


COMPARISON OF THE PSYCHOLOGICAL TEST 
PERFORMANCE OF BRAIN DAMAGED AND 
NORMAL CHILDREN IN THE MENTAL AGE 

RANGE FROM FIVE TO SIX 


- (L. C. Card No. Mic 58-7677) 


Bettie Arthur, Ph.D. 
University of Michigan, 1958 


Obtaining a differential diagnosis of brain damage in 
the young child is a problem with which the clinical psy- 
chologist is faced daily. There is no way in which one 
can be certain that the findings reported for older brain 
damaged subjects apply directly to these younger subjects. 
In keeping with this orientation, the present investigation 
has been concerned with determining whether the same 
deficits which occur in older brain damaged subjects can 
be detected in exogenous children within the mental age 
range of 5-0 to 6-0 as measured by the Revised Stanford- 
Binet Intelligence Scale, Form L. 

A battery of 20 tests yielding 24 measures was used. 
The battery included intelligence, perception, and motor 
tests. The tests were administered to all subjects individ- 
ually. Two groups of subjects were used. The control 
group consisted of 30 children who had no past history or 
present neurological signs of organic brain damage. The 
experimental group consisted of 30 children who had a 
proven history of brain damage and who also had positive 
neurological evidence of central nervous system damage. 

The statistical treatment of the data was divided into 
three parts. One part explored the data by computing a 
t-test for the significance of the difference between means 
for each of the 24 measures. In order to carry out the 
other two parts of the statistical analysis, it was necessary 
to create a third group of subjects by combining the two 
original groups. The second part of the statistical pro- 
cedure involved carrying out a factorial analysis of the 
data for each of the three groups. Thurstone’s complete 
centroid method was used. The obtained centroid matrices 
were rotated to a simple orthogonal structure by the quar- 
timax method. This procedure yielded uncorrelated factors. 
The last part of the statistical treatment of the data was 
concerned with the development of two discriminant func- 
tions. : 

The results of the t-tests showed that only 12 of the 
24 measures discriminated between the groups at the .01 
level of confidence. All of the intelligence tests, some 
perception tests, and the motor test were found to discrim- 
inate at or beyond the required level of significance. 

The factorial analysis of the data for each of the three 
groups revealed that, for each group, more than one factor 
was operating and thus, there is differentiation of functions 
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at this early age level. The factors found in the control 
group were a form discrimination factor, an intelligence 
factor, an attention factor, and an undefined factor. For 
the brain damaged group, there were six factors: atten- 
tion, intelligence, size discrimination, form discrimina- 
tion, an undefined factor, and a residual factor. For the 
combined group, there were only four factors. These were 
an intelligence factor, an attention factor, a size factor, 
and a residual factor. 

Two discriminant functions were computed. The first 
used the intelligence factor in computing the weights while 
the second did not. Both functions discriminated between 
the groups beyond the .001 level of confidence. 

The results of this investigation indicate that there is 
a separation of intelligence and perception at an early 
mental age level. Furthermore, perceptual skills have 
differentiated into specific skills by the time both the 
normal and brain damaged child attains a mental age level 
of 5-0 to 6-0 years. The present findings suggest that it 
is possible to diagnose brain damage on the basis of the 
internal patterning of successes and failures on general 
intelligence tests. While tests which measure perceptual 
abilities successfully discriminated the brain damaged 
subjects, a combination of intelligence and perceptual tests 
is better for this purpose than the use of perceptual tests 
alone. Microfilm $2.80; Xerox $9.80. 216 pages. 


AN ANALYSIS OF MANIC-DEPRESSIVE 
CHARACTER IN TERMS OF 
ACHIEVEMENT AND CONFORMITY 


(L. C. Card No. Mic 58-3389) 


Joseph Becker, Ph.D. 
Duke University, 1958 


Supervisor: Charles D, Spielberger 


The present study investigated the achievement and 
conformity behavior of manic-depressives within the 
framework of McClelland’s concepts of achievement striv- 
ing. On the basis of similarities between McClelland’s 
high value Achievers and manic-depressives as described 
by Cohen et al, specific hypotheses about the performance 
of manic-depressives on tasks_relevant to value Achieve- 
ment were formulated. Other tasks were included to test 
the possibility that the achievement strivings of manic- 
depressives might be similar to those of the high need 
Achiever. | 

Twenty-four manic-depressives were selected on the 
basis of: (a) Kallman’s definition of manic-depressive 
psychosis, (b) a maximum of one of the Lewis and Pio- 
trowski signs, (c) a high degree of psychiatric confidence 
in the diagnosis; and (d) clinical remission of symptoms. 

Thirty non-psychiatric controls who had no positive 
history of: (a) psychosomatic illness, (b) chronic or dis- 
abling physical disorders, or (c) psychiatric disturbance, 
were group matched with the manic-depressives for age, 
education, and literacy level. 

All of the subjects were male, white, veterans between 
the ages of 25 and 65, with a minimum sixth grade read- 
ing: ability; most were born and reared in the South. 

Nine experimental measures were given in the follow- 





ing order: (a) Hildreth’s Mood Scale, (b) a need Achieve- 
ment measure, (c) the Ohio Literacy Test, (d) the Cal- 
ifornia Fascism Scale, Forms 40 and 45, (e) the value 
Achievement Scale, (f) the Traditional Family Ideology 
Scale, (g) the Iowa Picture Interpretation Test, (h) a per- 
formance task with task oriented instructions, (i) an ad- — 
ditions task with achievement oriented instructions. 

It was predicted that manic-depressives would perform 
as high value Achievers, and that compared with the con- 
trols, the manic-depressives would be: (a) higher on value 
Achievement, (b) higher on the F scale, (c) higher on the 
TFI scale, (d) not different on need Achievement, (e) not 
different on the two performance tasks. However, if the 
manic-depressives were high need Achievers, they would 
be expected to score lower on the value Achievement scale, 
the F scale, and the TFI scale, and higher on need Achieve- 
ment and the performance tasks. 

The manic-depressives scored significantly higher 
than the controls on the value Achievement scale (p =< .02), 
the F scale (p = <.05), and the TFI scale (p =< .01). There 
were no differences in mean scores between manic-depres- 
sives and controls on the need Achievement measure, or 
on either performance task. Thus, the manic-depressives 
performed as high value Achievers in that they showed a 
strong conscious valuation of achievement, and highly au- 
thoritarian and conventional attitudes. The effects of age 
and educational level on these measures added further 
support to the performance of manic-depressives as value 
Achievers. On none of the measures did the manic-depres- 
sives perform as high need Achievers. 

The scores of the control subjects on the experimental 
measures were compared with normative data reported 
for these measures by other investigators. When age and 
educational level were taken into account, the scores of 
the controls of this study were closely comparable to the 
normative data. 

This study empirically verified Cohen et al’s findings 
regarding a number of manic-depressive character traits. 
The reformulation within the framework of McClelland’s 
achievement concepts, provided a more objective and rig- 
orous evaluation of these traits. The implications of the 
empirical verification of the existence of relatively spe- 
cific character traits in manic-depressives were discussed 
with reference to explanations of manic-depressive psy- 
chosis in terms of organic predisposition and oral charac- 
ter structure. 

The advantages of translating psychopathological char- 
acter types into personality types derived from the ex- 
perimental study of normal personality were posited, and 
it was suggested that investigation of manic-depressive 
character within the framework of the authoritarian per- 
sonality might be especially productive. 

Microfilm $2.00; Xerox $4.20. 79 pages. 
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THE EFFECT OF MAGNITUDE OF INCENTIVE 
ON ACQUISITION AND EXTINCTION IN 
MENTALLY RETARDED CHILDREN 


(L. C. Card No. Mic 58-3956) 


Jay Paul Blank, Ph.D. 
The University of Texas, 1958 


Supervisor: Harold W. Stevenson 


The problem under investigation in this study involved 
a determination of the effects of magnitude of incentive on 
acquisition and extinction in mentally retarded children. 

A four choice discrimination apparatus consisting of two 
dominant and two non-dominant stimuli provided the learn- 
ing task. Two experimental groups consisted of 20 mem- 
tally retarded children equated on the basis of MA, and 
Classified as trainable by the institution. One group of 

Ss, referred to as the high incentive group, received 25 
cents at the conclusion of the experiment; the other group, 
referred to as the low incentive group, received one cent. 

Results indicated that in the acquisition phase the high 
incentive group was substantially superior in frequency of 
correct responses on those parts of the task in which dom- 
inant responses were correct, and that the low incentive 
group was Significantly superior in frequency of correct 
responses on those parts of the task in which non-domi- 
nant responses were not materially changed under the 
conditions of non-reinforcement which were instituted 
immediately following the acquisition phase. 

The utilization of response time as a measure of per- 
formance produced no significant differences between the 
two incentive groups during the acquisition phase. This 
negative finding is not inconsistent with that found in other 
discrimination learning studies and adds support to the 
contention that considerable individual variation from one 
response to the other as well as wide variations from sub- 
ject will occur in response time, particularly in the initial 
phase of an experiment. 

- Response time as a measure of performance did, how- 
ever, produce significant differences between the two in- 
centive groups in the extinction phase. The high incentive 
group displayed significantly shorter latency periods to 
both dominant and non-dominant responses under condi- 
tions of non-reinforcement. It would appear that response 
time is a much more adequate measure for differentiating 
groups during extinction trials. Apparently the practice 
effects established during the initial phase of an experi- 
ment tend to level off individual variations from response 
to response, enhancing the possibilities of significant dif- 
ferences between Ss. 

The study demonstrates that magnitude of incentive 
does affect performance of human Ss in a learning situa- 
tion. It also presents evidence concerning features of the 
relationship between amount of incentive and performance 
which have important implications for learning theory. 

Microfilm $2.00; Xerox $3.00. 46 pages. 





AN MMPI CONFIGURAL INDEX FOR 
DETERMINATION OF SOMATIZATION 


(L. C. Card No. Mic 58-7001) 


Carl Frederick Buer, Ph.D. 
University of Minnesota, 1958 


The purpose of this study was to construct an index 
consisting of a set of formalized rules which could supply 
the answers to clinical questions requiring consideration 
of the interaction among psychological variables. Specif- 
ically, the hypothesis tested in this study was that such an 
index, based upon the separate scales of the MMPI, would 
separate somatizers from nonsomatizers. 

It was also hypothesized that the proposed index would 
agree with the criterion as often, or more often, than the 
judgments of expert clinicians using only the MMPI pro- 
files. 

The concept of somatization used in this study was de- 
fined as a mechanism by which the person attempts to 
resolve psychological conflict through unconscious “use” 
of a physical disorder or complaint. 

Construction of the Somatization Index consisted of 
deriving 12 rules by inspection which, applied consecu- 
tively, would separate the MMPI profiles of 30 somatizers 
and 45 nonsomatizers. 

The validation sample included all individuals (N = 105) 
who were seen by the staff of the Counseling Service at 
the Minneapolis Veterans Administration Hospital for a 
six month period who had claims folders, had been dis- 
charged from military service for at least two years, were 
residing in Minnesota, and to whom the MMPI was admin- 
istered. 

The criterion for this study was the majority and unan- 
imous decisions of three experienced hospital psycholo- 
gists as to whether the patients were, or were not, soma- 
tizing at the time of the last hospitalization. The decisions 
were based upon the extensive case materials found in the 
claims folders such as military records, medical discharge 
summaries since discharge from military service, social 
service data, etc.. 

Three clinical psychologists who had no knowledge of 
the Somatization Index sorted the MMPI profiles into ap- 
proximately equal somatizer and nonsomatizer groups so 
that the Somatization Index could be compared with ‘ blind” 
interpretations by experts in the use of the MMPI. A sub- 
study was included in which the index was applied to a 
sample consisting of 40 back-pain cases taken from the 
clinical psychology files. In twenty of these cases no 
organic basis for the pain could be found by the medical 
staff, and those patients were assumed to be somatizing. 
The other twenty patients were discovered to have ruptured 
or spongy intervertebral discs and were assumed to be 
nonsomatizers. 

Agreement between any two of the three criterion 
judges varied from 62 to 85 per cent with 61 per cent of 
the decisions being unanimous. 

Agreement between any two of the three clinicians, 
making decisions solely on the basis of the MMPI profiles 
of the validation sample, varied from 79 to 87 per cent 
with 73 per cent of the decisions being unanimous. The 
pooled clinicians’ judgments correctly classified 67 per 
cent of the sample when compared with the criterion 
(Significant beyond the .001 level of confidence). A test 
of the significance of the difference between proportions 
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demonstrated that the Somatization Index makes signifi- 
cantly more correct determinations than do the clinicians 
beyond the .001 level of confidence. caaar 

The Somatization Index agreed with the back-pain cri- 
terion in 83 per cent of the 40 cases. The chi-square was 
significant beyond the .001 level of confidence. 

Whatever value this study may have lies chiefly in 
demonstrating the utility of a relatively simple objective 
method of making clinical predictions based upon inter- 
related psychological data. It is not necessary that only 
test results be used to make up such indices. Information 
such as age, education, marital status, etc., could be 
easily incorporated into rules when such data is appro- 
priate. 




















EXPLORATION OF BEHAVIORAL 
CORRELATES OF PERSEVERATION 


(L. C. Card No. Mic 58-3141) 


Sebastian M. Cabrer, Ph.D. 
Purdue University, 1958 


Major Professor: John M. Hadley 


This study was designed to explore the relationship 
between perseveration and four different personality var- 
iables, namely: suggestibility, need for affiliation, pas- 
Sivity, and the need for defernce. The following predic- 
tions were advanced. 


1. Persons whose behavior is highly perseverative 
will also tend to be non-suggestible; those whose 
behavior evidences little perseveration tend to be 
suggestible. 


. Persons whose behavior is highly perseverative 
will tend to have little need for affiliation; those 
whose behavior shows little perseveration will 
tend to have greater need for affiliation. 


. Individuals whose behavior is highly perseverative 
will tend to be active and/or aggressive; those 
whose behavior indicates little perseveration will 
be disposed toward greater passivity. 


. Persons characterized by highly perseverative be- 
havior will tend to have slight deference need; 
those whose behavior shows little perseveration 
will have stronger deference need. 


Sixty-three college students served as subjects in this 
research. Five measures were made of each subject’s 
performance. 


1. The measure of perseveration was the number of 
times an individual reported seeing the original 
percept as he was presented with five series of 
figures, which were gradually transitional through 
nine successive cards, from one definite percept 
to another. 


Microfilm $2.00; Xerox $5.00. 98 pages. 





2. The measure of suggestibility was the degree to — 
which an individual’s estimations of distance 
were influenced by purposely exaggerated reports 
of the group’s mean estimates on previous tasks 
of the same nature. 


. A forced-choice scale was used to obtain the meas- 
ure of passivity. Each item described a common 
situation and presented two alternative modes of 
response. One of these implied activity and/or 
aggression, while the other implied a more passive 
acceptance of the situation. 


. The Edward’s Personal Preference Schedule was 
used to obtain the measures for affiliation and need 
for deference. 


The results obtained from the measurements of the college 
group were rather inconclusive. 

Five groups of individuals who had been clinically di- 
agnosed as brain injured, suggestible, withdrawn, passive, 
and aggressive were tested. These groups were desig- 
nated the special groups. The purpose in using the spec- 
ial group was to roughly validate the instruments used 
and explore further if the variables involved, followed 
the trends of the predictions. There were eight to ten sub- 
jects in each one of the special groups. 

No apparent relationship was found between persever- 
ation, suggestibility, passivity, need for affiliation and 
deference need in the college group. Therefore, all the 
predictions had to be regarded as untenable. However, 
this conclusion must be regarded in the light of the short- 
comings of this study, mainly that the instruments em- 
ployed to measure perseveration, suggestibility and pas- 
sivity, did not prove to be completely adequate. 

Analysis of the results of the special groups, pointed 
out the following trends: 


1. Passive individuals tend to be low perseverators 
and tend to have a high need for affiliation. 


. Suggestible individuals tend to be low perseverators, 
but have a high deference need. 


. Withdrawns tend to perseverate and tend to be low 
in their need for affiliation and deference. 
Microfilm $2.00; Xerox $3.80. 70 pages. 


AN INVESTIGATION OF THE VERBAL 
BEHAVIOR OF PARANOID PSYCHOTIC 
PATIENTS AND NORMALS 


(L. C. Card No. Mic 58-7009) 


Benjamin Kleinmuntz, Ph.D. 
University of Minnesota, 1958 


Adviser: Ephraim Rosen 


The purpose of the present investigation was to deter- 
mine whether paranoid psychotics, dichotomized on the 
MMPI Pa Scale into false negatives (N=22) and valid pos- 
itives (N=25), are homogeneous with respect to “ semantic 
differential” verbal behavior. 

There were no significant differences between the par- 
anoid psychotic groups and a “normal” group (N=25) on the 
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variables of age, intelligence, education and motivational 
level. Likewise, no significant differences were found be- 
tween the two paranoid psychotic groups in the number of 
previous hospitalizations and in the severity of symptom- 
atology. The MMPI profiles of the two psychotic groups 
indicated that they differed in all scales, not merely on 
Scale 6. 

The “semantic differential” ratings of the subjects 
were analyzed and the results which were obtained and 
their possible interpretations can be stated as follows: 

(1) False negatives tend to stay close to the midpoint 
scale position; valid positives tend to deviate farther from 
this scale position than false negatives; and “normals” 
tend to deviate even farther than either of the “abnormal” 
groups. These findings suggest various degrees of de- 
fensiveness in the three groups toward an unstructured 
task. 

(2) Valid positives were found to describe themselves 
as “mentally ill” more often than false negatives. 

(3) Both false negatives and valid positives recognize 
that the Pa Obvious items of the MMPI are overt expres- 
sions of abnormality. 

(4) The three groups tend to rate themselves posi- 
tively on evaluative scales, and a trend was noted for the 
false negatives to rate themselves more positively than 
valid positives. 

(5) A “super normal’ self concept seems to be indi- 
cated for the false negative ratings on concepts describ- 
ing persons with nonsocially desirable qualities. 

(6) A consistent pattern was found in the ratings of 
the false negatives which suggest that this group describes 
itself similarly to the manner in which it describes others. 
A similar trend was observed among the “normals” rat- 
ings, but not among those of the valid positives. 

(7) Three-dimensional conceptual structures were 
drawn for the three groups, and these suggested that the 
verbal behavior of the false negatives is more similar to 
that of “normals” than to that of valid positives. 

Microfilm $2.05; Xerox $7.20. 153 pages. 


GUESSING BEHAVIOR MODIFIED BY 
SCHEDULES OF REINFORCEMENT OF 
INDIVIDUALS WITH SELECTED MMPI PROFILES 


(L. C. Card No. Mic 58-7011) 


Harold Allen Korn, Ph.D. 
University of Minnesota, 1958 


There are three questions which lead to the formula- 
tion of the hypotheses tested in this study. The broadest 
question asks whether certain laws of learning related to 
both acquisition and extinction, which have been deter- 
mined for neuropsychiatric populations, also predict the 
behavior of hospitalized psychiatric patients. The second 
question is related to the construct validity of four MMPI 
code types. The approach taken is to relate these con- 
structs (four high-point code types) to a nomological net- 
work which has already demonstrated its heuristic value. 
The third question has to do with the differential effects 
of incentives on learning. 

The paradigm used here is a modification of one used 
by Humphrey in his 1939 study of Verbal Conditioning. 





This same paradigm was also used by Grant, and the re- 
sults found in the present study are compared with those 
found by Grant. In the present study three schedules of 
reinforcement were used: 100%, 50%, and 10%. A total of 
120 psychiatric patients from an NP Veterans Hospital 
were used. The patients were selected on the basis of 
MMPI code type; 30 men in each of four categories. 

The test of the first hypothesis leads to the conclusion 
that psychiatric patients do modify their guessing behav- 
ior aS a function of the rate of positive stimulation. For 
some treatment groups, behavior changes so that over 60 
trials the group’s emission rate shows an exponential ap- 
proach to the training series rate of positive trials as an 
asymptote. Other treatment groups while showing the in- 
fluence of the schedule did not demonstrate the same 
matching of stimulus rate in their guessing behavior. The 
explanation for this inconsistency is at present not clear. 

In an effort to further explore the independent variables 
which influence behavior modified by schedules of rein- 
forcement, two kinds of incentives were used; one was 
candy and the other social approval. It was found that the 
type of incentive used significantly alters guessing be- 
havior during acquisition learning. In eleven out of twelve 
treatments those subjects receiving candy produced a 
higher number of positive responses than subjects receiv- 
ing social reinforcement. 

The crux of the partial reinforcement studies is the 
greater resistance to extinction found for those subjects 
partially reinforced over those who were reinforced 100% 
of the time. As in previous studies, the data here show 
that the 100% groups extinguished most quickly. However, 
there are other findings which are not consistent with pre- 
vious studies. The 10% group was not significantly dif- 
ferent from the 100% group. Another surprising result 
was that the 50% group was slowest to extinguish. 

The construct validity of the four code types as devel- 
oped within a learning theory context cannot be viewed as 
firmly established. Two three-way analyses of variance 
did not produce significant differences between code types. 
However, six of twelve two-way analyses did show signif- 
icant differences between code types. Some of the largest 
and the greatest number of differences per treatment com- 
bination are found for the extinction data. 

The study has not clearly isolated clusters of traits 
which are summarized by the code-type constructs, and 
which in turn account for significant portions of the var- 
iance in learning. We have shown that under certain con- 
ditions groups of individuals with different code types do 
learn differently. At present it is not clear why this oc- 
curs with some groups and not with others. 
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THE EFFECT OF SELF-IDEAL DISCREPANCY 
ON SIMPLE AND DISJUNCTIVE REACTION- TIME 


(L. C. Card No. Mic 58-3983) 


John Francis McBrearty, Ph.D. 
The University of Texas, 1958 


Supervisor: Philip Worchel 


The primary purpose of this experiment was to test 
the Hullian theory that reaction potential is a multiplica- 
tive function of habit and drive. Concerning anxiety as 
drive, a number of experimenters using the Taylor Man- 
ifest Anxiety Scale have reported contradictory results. 

In the present experiment, Rogers’ theory of personality 
was used as a theoretical basis for the assumption that 
the degree of self-ideal discrepancy was related to anxiety 
in such a fashion that those with high discrepancy were 
also highly anxious, while those with low discrepancy were 
not anxious. | 

The Worchel Self-Activity Inventory was employed as 
a measure of self-ideal discrepancy. From the perform- 
ance on this inventory, 80 subjects were selected on the 
basis of sex and high vs. low SI from a subject-pool of 
372 for participation on the reaction-time tests. The sim- 
ple reaction-time task consisted essentially of turning a 
light off when it came on. The disjunctive reaction-time 
task consisted of turning off lights by snapping one of 
four Switches, the correct switch being determined by a 
particular pattern of the lights. All subjects were given 
40 simple reaction-time trials, and then they passed im- 
mediately to the disjunctive task, where 80 trials were 
given. Three experimental factors were considered: 
self-ideal discrepancy, sex, and stress. All subjects were 
given the Otis Self-Administering Intelligence Test as a 
measure of intelligence. Stress was introduced by means 
of the experimenter’s questioning the subjects and making 
comments several times about poor performance on the 
part of the subjects. Half of the subjects were exposed to 
such conditions, whereas the remaining half were not sub- 
jected to interruptions. 

Statistical treatment of the data consisted of consider- 
ing only the individual’s mean reaction-time for the 
simple situation, and his mean reaction-time for the dis- 
junctive. Since the distributions of these means were con- 
siderably skewed, all means were transformed into the 
reciprocal and this measure was used in the analysis of 
variance. Then the 40 trials of the simple reaction-time 
were fractionated into four groups of ten trials, and the 
results were subjected to analysis of variance for each 
group or fractionation. The same analysis was done with 
the disjunctive reaction-time data except that each of the 
four fractionations had 20 trials. In addition, the error 
data of the disjunctive situation were analyzed. 

The results were negative for the variable of self-ideal 
discrepancy, and within the limits of the experiment the 
following conclusions seemed to have been justified: 

1. Self-ideal discrepancy had no effect on either sim- 
ple or disjunctive reaction time. 

2. There was no interaction of self-ideal discrepancy 
with sex or stress. 

3. Males reacted significantly faster than females in 
both simple and disjunctive reaction-time situations. 

4. While males reacted faster in a disjunctive situa- 
tion, this was not attributable to an increase in errors on 





the part of females, since males and females did not differ 
significantly in error scores. 

9. The effect of experimentally induced stress was to 
increase the speed of simple reaction-time, and to in- 
crease the number of errors in a task concerned with dis- 
junctive reaction-time. 
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PERSONALITY FACTORS IN 
MOTOR LEARNING AND REMINISCENCE 


(L. C. Card No. Mic 58-5628) 


Oakley Stern Ray, Ph.D. 
University of Pittsburgh, 1958 


I. INTRODUCTION 


In general this study was designed to test experimen- 
tally in a motor task some implications arising from the 
work of Eysenck. Specifically, it was designed to study 
original learning in a continuous work situation and remi- 
niscence as a function of amount of rest with the person- 
ality variables of Introversion and Extroversion, as defined 
by the Maudsley Personality Inventory, serving aS param- 
eters. Eysenck has postulated that Extroverts build up 
reactive inhibition more rapidly than Introverts, and dis- 
sipate it slower than Introverts. Since reactive inhibition 
is a response depressor and dissipates over time Eysenck 
implies that extroverts will always show more remini- 
scence than Introverts. This study attempted to investigate 
the generality of that prediction by using several rest 
intervals. 


Il. PROCEDURE 


In brief, 240 Ss were selected so that they represented 
extreme scores on the Extroversion dimension, thereby 
making it possible to plot the growth and dissipation of 
reactive inhibition, through performance levels, for a 
group (120 Ss) with high (Extroverts) and a group (120 Ss) 
with low (Introverts) Extroversion scores. Original learn- 
ing involved five minutes of continuous work in a pursuit 
rotor task for all Ss. The lengths of the rest periods prior 
to testing for reminiscence were varied (0, 30, 60, 180, 
600, 900, seconds) so that the data necessary to determine 
the rate of dissipation of reactive inhibition for each group 
were obtained from the group’s increase in performance 
level over varying rest periods. 

Twenty Ss from each major experimental group, Intro- 
vert and Extrovert, were tested for reminiscence after 
each rest interval. Each group of twenty Ss was further 
subdivided into a high and low Neuroticism group on the 
basis of their Neuroticism scores so that the relationship 
between drive level, as measured by Neuroticism, and 
continuous work and reminiscence could also be investi- 
gated. 

Specific predictions were made on the basis of Eysenck’s 
postulates concerning the relative original performance 
levels of the Introverts and Extroverts (the Introverts 
should have higher levels), and the reminiscence functions 
of these groups (the Introverts should show asymptotic 
reminiscence after shorter rest intervals than the Extro- 
verts, the Introverts should have a proportionally higher 
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performance level after each rest interval than the Extro- 


verts, and the Extroverts should show greater absolute per- 


formance gain when maximum reminiscence is obtained). 


P Ill. RESULTS 


The results, presented both statistically and graphi- 
cally, generally support Eysenck. Over the five minutes 
of original learning the Introverts show a significantly 
higher performance level than the Extroverts. The fact 
that the groups separated little before the third-minute 
point was interpreted as supporting Kimble’s hypothesis 
that the primary effect of reactive inhibition occurs after 
its level reaches the level of the drive to respond. 

Over the original learning period Ss with low Neurot- 
icism scores were significantly better than Ss with high 
Neuroticism scores. This finding upheld the Spence- 
Taylor formulation of the relationship between drive level 
and performance level in a complex task since Eysenck 
has suggested that the Neuroticism scale may be closely 
related to drive level. 

The results of the reminiscence phase of the study 
tended to support the hypothesis that reactive inhibition 
dissipates more rapidly in Introverts, but the differences 
in the reminiscence curves of the Introverts and Extro- 
verts were not Statistically significant. 

Over the 30 and 60 second of rest interval the Intro- 
verts showed more reminiscence than the Extroverts, 
while over the 180, 600, and 900 seconds of rest interval 
the Extroverts were superior. Neither group reached as- 
ymptotic reminiscence after 15 minutes rest, and this pre- 
cluded any definitive determination of the differences in 
rate of dissipation of reactive inhibition in the two groups. 


IV. CONCLUSION 


It was concluded that Eysenck’s concepts regarding 
reactive inhibition and Introversion-Extroversion had 
sufficient merit to warrant further work. Several future 
studies were indicated that would make possible the quan- 
tification of the rate of build-up and of dissipation of re- 
active inhibition in Introverts and Extroverts. 
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A FACTOR ANALYTIC STUDY 
OF THERAPIST BIAS 


(L. C. Card No. Mic 58-7304) 


Winfield Harker Scott, Ph.D. 
The Pennsylvania State University, 1958 


There is a body of literature to support the observation 
made by clinicians on themselves that bias appears in 
their responses to what patients say and how they Say it. 
The present study represented an attempt to define groups 
of therapists who show similar biases in their responses 
to patients, and to demonstrate personality correlates of 
biases in therapists. 

Biases of therapists were assessed through a Q-sort 
comprised of statements made by patients during therapy 
hours. In this technique, therapists were required to rank 
the statements as to their value for exploration and follow- 





up in therapy. Each statement in the Q-sort was fabri- 
cated, and structured to convey information to the ther- 
apist-subject as to the kind of patient making the statement, 
the problem with which he was concerned, and the mani- 
festation of the problem with which he was concerned. 
Therapists’ sortings of the items were correlated, and the 
correlations factor analysed. By this procedure, groups 
of therapists were observed who showed similar biases in 
their responses to patient statements. The groups of 
therapists, represented by factors emerging from the fac- 
tor analysis, were defined by correlating factor loadings 


‘On each of the factors with item placement on the Q-sort. 


Items which correlated highly with factor loadings were 
included in interpretation of the factors. 

Two personality measures were taken on therapists 
who performed on the patient statement Q-sort. They were 
required to describe themselves by ranking statements 
which comprised a self-descriptive Q-sort, and items in 
this Q-sort were structured to reflect particular person- 
ality types. With this instrument, personality correlates 
of therapists comprising groups displaying similar biases 
were observed by correlating item placements with factor 
loadings. The second personality measure taken on thera- 
pists was judgments of each therapist by peers. Each 
therapist was ranked by his peers as to his maturity in 
handling problems in three areas. Personality correlates 
of therapists comprising the several bias groups were 
observed through correlation of rankings with factor load- 
ings. 

Five factors emerged from the factor analysis, but only 
three of these factors could be defined by the instruments 
used in the study. The three factors, or groups of thera- 
pists, are defined as follows: 


Preference for Submission Group 

Therapists comprising the Preference for Submission 
group displayed a pronounced bias to respond with prob- 
ing and exploration to statements made by patients who 
express problems associated with over-compliance. The 
therapists in the group rejected statements of problems 
created by withdrawal from others or aggression against 
others. The therapists in the group described themselves 
as tending to withdraw from others or aggress against 
others. It was suggested that these therapists provide 
strong leadership to patients who experience feelings of 
inadequacy. 


Rejection of Isolation Group 
Therapists comprising the Rejection of Isolation group 

demonstrated a bias against responding to statements made 
by withdrawn and aggressive individuals. The therapists 

in the group described themselves as withdrawn individuals, 
and they showed a marked tendency to reject statements 
of problems manifested in relationships. It was suggested 
that therapists in this group may themselves have diffi- 
culty in working through problems in relationships, and 
that they preferred to deal with problems of patients as 
the problems were manifested in the patients’ feelings. 


Expression of Hostility Group 

The Expression of Hostility Group was less well-de- 
fined than either of the two preceding groups, but it was 
suggested from their Q-sorts that therapists in the group 
were sensitive to statements of aggressive attitudes, and 
that they felt compelled to respond to them when they were 
made by patients. The therapists in the group may have 
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ambivalent feelings regarding their own expression of ag- 
gression or hostility, and it is possible that they may en- 


courage patients to state and/or act out aggressive feelings. 


Microfilm $2.00; Xerox $5.60. 115 pages. 


CHANGES IN PSYCHOLOGICAL TEST 
PERFORMANCES OF BRAIN OPERATED 
SCHIZOPHRENICS AFTER AN 8 YEAR INTERVAL 


(L. C. Card No. Mic 58-5523) 


Aaron Smith, Ph.D. 
Yeshiva University, 1958 


To investigate long-term effects of psychosurgery, 28 
operates and 24 controls from the original population of 
45 brain-operated and 33 nonoperated schizophrenics 
tested pre- and postoperatively in the New York State Brain 
Research Project (1948-1950) were reexamined eight years 
later. Thirty-five grams were excised from each frontal 
lobe in either the lower (orbital topectomy) or upper re- 
gions (superior topectomy). 

Analysis of covariance showed statistically significant 
differences between operates and controls in 8 of the 14 
original measures (11 Wechsler-Bellevue, Form I sub- 
tests, Porteus Maze, revised Capps Homographs, and 
Weigl Sorting tests). These results contradict findings of 
“no permanent decrements” and a “drop and rise” pattern 
reported by the original and two related (Columbia-Grey- 
stone I and Il) projects. 

_ Factors significantly related to postoperative changes 
are: (a) specific site-- superior operates lose more than 
orbital operates (b) age-- older subjects lose more than 
younger subjects (c) postoperative interval-- instead of 
a “drop and rise” pattern, several scores show increased 
postoperative decrements (d) nature of the measure-- con- 
siderable variability, from little to marked and statistic- 
ally significant differences, is shown in the 14 different 
measures. Related neurological studies report consonant 
findings of increased degeneration as functions of site, 
age and postoperative interval. 

Microfilm $2.00; Xerox $6.40. 133 pages. 


STIMULUS GENERALIZATION IN 
SCHIZOPHRENIC, BRAIN-INJURED 
AND NORMAL SUBJECTS 
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Several recent investigations have attempted to explore 
the relationships between stimulus generalization and two 
pathological conditions: schizophrenia and cortical brain 
injury. Evidence has suggested that cortically injured 
patients exhibit a lowered stimulus generalization gradi- 
ent as compared to normals. The findings with respect 
to schizophrenics have not been so clear-cut. Those 





studies utilizing physical dimensions have tended to show 
a pathologically increased stimulus generalization gradi- 
ent, whereas a Single verbal learning study has revealed 
opposite results, i.e., a lower stimulus generalization 
gradient than that exhibited by normals. 

The present study was designed to shed further light 
on the operation of stimulus generalization in the schizo- 
phrenic and cortically injured patients. An attempt was 
made to determine the relative amounts of stimulus gen- 
eralization in normal, schizophrenic and organic Ss, by 
including within a paired associate list items which lend 
themselves to stimulus generalization and an equal number 
of items which do not. The discrepency between the per- 
formance of each S on the two sets of items provided an 
indication of the amount of stimulus generalization. Two 
lists were employed, one in which two highly synonymous 
pairs of adjectives were used as stimuli for the stimulus 
generalization items (thus, presumably leading to strong 
interference with performance due to a high degree of 
SG) and the second list in which a lower level of synonym- 
ity of the stimulus generalizations was employed (thus 
leading to lesser SG and therefore less disruption). 

Three groups of male hospitalized veterans who car- 
ried, respectively, diagnoses of cortically injured, schizo- 
phrenic and normal were each divided into two subgroups, 
one of which learned the SG list with the highly synonymous 
set of stimuli, and the other subgroup learned the list with 
the set of stimuli of lesser synonymity. 

An analysis of the results indicated that the organics 
exhibited less stimulus generalization than normals as 
shown by a smaller discrepency between the two halves of 
each list. The expectation of more stimulus generaliza- 
tion in schizophrenia than normals was not fulfilled as 
indicated by no significant difference between the list dis- 
crepencies of the two groups. 

When absolute performance on a practice list and on 
the non-stimulus generalization pairs of the experimental 
lists was considered, the organic Ss were found to be in- 
ferior to the other two groups; there were no significant 
differences, however, between normals and schizophren- 
ics. Possible explanations for these findings were sug- 
gested. Microfilm $2.00; Xerox $3.00. 58 pages. 


PSYCHOLOGY, EXPERIMENTAL 


THE GENERALIZATION OF 
SECONDARY REINFORCEMENT 


(L. C. Card No. Mic 58-5743) 


Bruce Oliver Bergum, Ph.D. 
Northwestern University, 1958 


Supervisor: Dr. Carl P, Duncan 


This experiment was designed to perform a dimensional 
analysis of the generalization of secondary reinforcement 
as a function of stimulus similarity along an intensity di- 
mension, and to determine the general form of the gradi- 
ents associated with three response measures. 

Five groups of white rats (20 per group) received 80 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





PSY CHO LOGY 


1449 





trials in a runway on two consecutive days, running toa 
partially reinforced goal box on 64 trials and to a non- 
reinforced goal box on 16 trials. The goal boxes were 
black or white. 

On the third day of training all Ss were given 15 trials 
in a U-maze in which the reinforced goal box was one of 
five boxes differing their degrees of similarity to the orig- 
inally reinforced goal box, and the other goal box was the 
originally non-reinforced runway goal box. The points 
along the similarity continuum were determined through a 
fractionation procedure employing human judges which 
yielded equal appearing intervals along a brightness con- 
tinuum. The Ss were never given food reinforcement in 
either goal box in the U-maze. Three response measures 
were taken during U-maze training: reciprocal running 
times, number of correct turns, and number of correct 
goal box entries. 

Approximately straight-line generalization gradients 
were shown by all three response measures and these 
gradients yielded statistically significant end-point differ- 
ences in all cases. The data were further analyzed in 
terms of stage-of-practice in the U-maze and it was found 
that two of the response measures, turns and entries, 
showed significant learning effects, while the third meas- 
ure, running time, showed significant extinction effects. 

These results appeared to conform rather well with re- 
cent theoretical formulations. A further confirmatory 
test was suggested. 

Microfilm $2.00; Xerox $3.80. 68 pages. 


AN INVESTIGATION OF THE PHASE OF 
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TO VISUAL RECOGNITION 
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University of Utah, 1958 
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The neural mechanisms mediating human experience 
and behavior pose a problem of common interest for psy- 
chology and neurophysiology. A number of studies have 
suggested the general hypothesis that the alpha rhythm 
represents an alternating excitability cycle. It was as- 
sumed that the probability of incoming afferent impulses 
causing cortical neurones to fire, would vary with the 
phase of the excitability cycle (alpha). It was deduced that 
normal subjects would correctly recognize more stimulus 
objects (exposed at near threshold illumination) during the 
maximal excitability phase than they would during the phase 
of lowered excitability. 

Monopolar Electroencephalographic (EEG) recordings 
were obtained from 18 normal subjects, dark adapted for 
20-30 minutes. The occipital lobes were placed in an 
electronic feedback system, such that the subject’s alpha 
rhythm triggered a 10 microsecond light flash, which ex- 
posed a random letter of the alphabet. An electronic, cor- 
tical trigger mechanism controlled frequency, amplitude, 
and the phase of the alpha activity at which the stimulus was 
presented. Six phase intervals were randomlytested. Five 
recognition responses were obtained for each phase interval. 





The number of correct responses for each subject was 
compared by an analysis of variance for subjects by phase. 
The results showed that significant individual differences 
were not obtained, due possibly to the experimental con- 
ditions of near-threshold illumination for each subject. An 
F ratio of 5.07 was obtained, which for 5 and 60 degrees 
of freedom, exceeded the .001 level of significance. A com- 
parison of the six phase interval means (corrected for 
retino-cortical transmission time) showed that the ascend- 
ing interval of phase (0° to 60° was significantly different 
from each of the other phase intervals, but that none of 
the other phase intervals were significantly different from 
each other. | 

The analysis of the phase effects was consistent with 
the excitability hypothesis and it is concluded that: 

1. There is a consistent difference in the number of 
correctly recognized letters of the alphabet associated 
with the phase of the alpha activity cycle when the differ- 
ences attributable to subjects are held constant. It was 
found that the accuracy of visual recognition was greatest 
during the developing or ascending phase interval. 

2. That there appears to be an excitability cycle assoc- 
iated with the alternating phases of the alpha activity cycle 
ofhuman subjects which, insome manner, facilitates visual 
recognition of briefly exposed familiar stimuli. 

3. Interpretation of the results in light of other studies 
relating visual processes and rhythmic activity of the 
retina and thalamic structures, suggests the possibility 
that an excitability cycle is associated with these struc- 
tures. Microfilm $2.00; Xerox $4.00. 73 pages. 


AN EXPERIMENTAL STUDY OF 
THE EFFECT OF THE MANIPULATION OF 
THE ANXIETY LEVEL THROUGH THE 
USE OF SODIUM AMYTAL ON THE LEARNING 
OF EMOTIONALLY CHARGED MATERIAL 


(L. C. Card No. Mic 58-3888) 


John James Brennan, Ed.D. 
Boston University School of Education, 1958 


Purpose of Study: 

The purpose of this study is (1) to demonstrate the dif- 
ferential effect on the learning process of relatively neutral 
material and ego-involved emotionally charged material, 

(2) to demonstrate the differential effects in the learning 
process achieved by the experimental manipulation and 
control of anxiety through the use of sodium amytal. 








Plan of the Study: 

~The experiment consists of determining learning rate 
for neutral and emotionally charged words under two con- 
ditions: (1) placebo, (2) sodium amytal. 

The population consisted of twelve male, neuropsychi- 
atric patients facing discharge from the hospital who acted 
as self controls. 

The words were combined into lists of twelve, two of 
the lists contained neutral words and two contained emo- 
tional words. Lists were equated for frequency strength, 
using the Thorndike- Lodge Word Study. The relative 
emotionality of the lists were evaluated by an expert panel. 

The first object of the study was to establish whether 
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there is a differential learning rate between neutral and 
ego-involving words symbolic of vocational problem areas. 
The neutral words were used as a base from which to meas- 
ure individual and group change. 

The second aspect of the study was to show whether 
there is a differential effect in the learning rate for the 
neutral and emotionally charged words as a reaction to 
anxiety manipulation through the use of sodium amytal. 
The differential reaction was measured through the ability 
of subjects to learn the words. The lists were presented by 
memory drum, one word at a time, and recall was started 
after the complete presentation of the wordlist. The cri- 
teria for learning was one perfect recall of the list. Coun- 
ter-balancing of the word lists was employed to avoid 
practice effect and systematic error. 

A technique described as free choice was employed to 
facilitate repression or avoidance. Recall recording was 
by numerical sequence to show the extent of resistance and 
avoidance. 

Sodium amytal and placebo were administered by a 
physician for each condition in the experiment to equalize 
psychological effect. Standard injection of sodium amytal 
was employed with modification necessary for individual 
differences as clinically determined. A minimum of 48 
hours between the tests was provided so the effect of the 
sodium amytal would not contaminate placebo trials. 


Analysis and Results: 

Recent experimental findings were confirmed that under 
normal conditions neutral words are learned more rapidly 
than ego-involving words representative of a traumatic sit- 
uation. The twelve neutral words were learned at a mean 
rate of 4.75, the emotional words at 8.42 trials. 

The second important finding is that under the influence 
of sodium amytal the significant difference between neutral 
and emotional words will disappear. In view of the fact 
that the neutral words are learned at approximately the 
Same rate as the emotional words, it is assumed the major 
cause of this change is the tendency of the subject to use 
the neutral words as stimuli for associations. 





Conclusions: 
For the population studied, the following conclusions 
are drawn: 

1. That under placebo conditions, there is a differ- 
ential rate of learning for word lists which are relatively 
neutral and word lists which are symbolic of traumatic 
situations. 

2. That when all the conditions of a learning task 
are held constant, except that anxiety has been artifi- 
cially reduced, the differential rate of learning exist- 
ing between the two types of word lists under placebo 
conditions practically disappear. 

3. That while the soporific effect of the drug affects 
the learning of both types of lists under drug conditions, 
the greatest change is in the neutral word list. 

4. That under sodium amytal the learning rate for 
neutral words moves in the direction of and approxi- 
mates that of the emotional words. 

Microfilm $2.00; Xerox $5.00. 100 pages. 








RELATIONS BETWEEN THE THRESHOLDS 
FOR SINGLE AND MULTIPLE LIGHT 
PULSES IN THE HUMAN EYE 
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Wilder Crawford Clark, Ph.D. 
University of Michigan, 1958 


A study has been made of the visual detectability of 
targets consisting of single light pulses of varying length, 
and of targets consisting of trains of two pulses with vary- 
ing temporal separation between the pulses. Detection 
thresholds have been measured by the method of constant 
stimuli, utilizing the temporal forced-choice procedure. 
This study was designed primarily to evaluate the pre- 
dictive adequacy of a temporal element contribution hy- 
pothesis, which postulates that each temporal element of 
a photic stimulus produces a pattern of neural activity 
spread out across time. This hypothesis utilizes the 
double-pulse data to infer the temporal element contribu- 
tion function; once obtained, this function may be used to 
predict the relations between exposure duration and de- 
tectability of the single pulses. 

Data were collected on seven observers for single- and 
double-pulse targets at both a 10 foot-lambert and a zero 
background luminance. The color temperature of target 
and background luminance was 2600°K. For pulse trains 
shorter than 0.08 seconds, the double-pulse data exhibited 
the characteristics to be expected on the basis of a tem- 
poral element contribution function. Furthermore, the 
predictions based upon the element contribution function 
agreed very satisfactorily with the data obtained for single- 
pulse targets whose durations were shorter than 0.08 
seconds. The data suggested that the temporal element 
contribution function was spread out further in time for 
zero than for 10 foot-lamberts background luminance. 

The double-pulse data showed an unexpected character- 
istic when the pulse train duration was greater than 0.08 
seconds. For longer pulse trains, the double-pulse target 
was more detectable than a pulse train of 0.08 seconds, 
whereas no basis for this difference can be found in the 
element contribution function. This result was found to be 
quantitatively predictable on the basis of a probability - 
summation mechanism. According to this postulation, 
whenever the two pulses in a double-pulse target were sep- 
arated by approximately 0.08 seconds, the detectability 
increased as though the observer could detect the target 
on the basis of either of the two independent events rep- 
resented by the two photic pulses. 

The single-pulse data showed an analogous character- 
istic: for single pulses longer than 0.08 second, there 
was an increase in detectability which could not be ex- 
plained by the element contribution hypothesis. This in- 
crease in detectability can be understood also in terms of 
probability summation, in which the nervous system is 
considered to have a cycling time such that a continuous 
pulse is broken into two neural events, suitable for prob- 
ability summation. The data suggest that the cycling mech- 
anism operates about 10 times per second at both the 10 
foot-lambert and the zero background luminance levels. 

Microfilm $2.00; Xerox $5.80. 118 pages. 
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AFFECT CONDITIONING ASSOCIATED WITH 
THE ONSET AND TERMINATION 
OF ELECTRIC SHOCK 


(L. C. Card No. Mic 58-7714) 


Bert Forrin, Ph.D. 
University of Michigan, 1958 


It is generally agreed that a stimulus repeatedly paired 
with a painful event acquires the capacity to elicit a neg- 
ative affective state -- fear. There is, however, no una- 
nimity of opinion regarding the conditions necessary for 
the learning of a fear reaction. Mowrer maintains that 
the association between an initially neutral cue and fear is 
formed solely on the basis of the repeated contiguity of the 
cue with the onset of the painful event. Miller, on the other 
hand, contends that the reduction in pain afforded by the 
offset (cessation) of the noxious state is critical for the 
acquisition of fear. The primary purpose of the present 
investigation was to provide evidence which would permit 
a decision between these alternative views. A second ob- 
jective as to explore the possibility that a cue consistently 
associated with the termination of a painful event acquires 
a positive rewarding value rather than a negative fear- 
inducing capacity. 

One hundred and eighty experimentally naive, male 
albino rats, approximately 90 days old, served as subjects. 
The procedure employed was designed to assess the effect 
of a cue previously paired with electric shock upon the 
level of performance of a simple food-getting response as 
a function of four variables: (1) the temporal relation of 
cue to shock (onset or offset); (2) the number of fear-con- 
ditioning trials (1, 4, or 10); (3) the strength of the hunger 
drive during testing (3, 6, or 23 hr. of food privation); and 
(4) the similarity of the fear-conditioning and testing en- 
vironments (similar or dissimilar). Five animals were 
assigned to each of the 36 treatment combinations gener- 
ated by this four-factorial design. 

Analysis of the data revealed that a statistically sig- 
nificant decrement in rate of responding resulted from the 
presentation of the cue previously paired with shock. The 
degree of response inhibition was an increasing function 
of the number of fear-conditioning trials and a decreasing 
function of the strength of the hunger drive during testing. 
No significant interaction between these variables was ob- 
served. Of major concern, the performance decrement 
effected by a cue paired with the onset of shock signifi- 
cantly exceeded that of a cue paired with shock termina- 
tion. The difference in the inhibitory effects of these cues 
was constant over all levels of the remaining variables. 
Under no experimental condition did the offset cue serve 
to enhance performance. 

These findings support the conclusion that the strength 
of fear conditioned to a cue is reflected in the degree of 
inhibition of a response producing that cue. Since the in- 
hibitory effect of the cue paired with the onset of shock 
exceeded that of the cue paired with shock termination, it 
may be inferred that fear was more strongly conditioned 
to the former. This inference is not inconsistent with 
Mowrer’s view that the contiguity of a cue with the onset 
of a painful event is sufficient for the acquisition of a fear 
reaction. However, a careful analysis of the findings within 
the context of the present experimental design reveals that 
the results are not necessarily incompatible with Miller’s 
position that pain-reduction is essential in fear-learning. 














With regard to the second objective of this study, the 
results afford no support for the hypothesis that a cue in 
repeated contiguity with the cessation of a noxious state 
acquires rewarding properties. The cue paired with shock 
termination failed to facilitate performance even when the 
subjects were fear-conditioned and tested in similar en- 
vironments, a condition considered (by Mowrer) to favor 
the demonstration of the secondary reward value of an 
offset cue. Microfilm $2.00; Xerox $5.60. 112 pages. 


PREDICTION OF PREFERENCE, TRANSPOSITION, 
AND TRANSPOSITION-REVERSAL FROM 
THE GENERALIZATION GRADIENT 
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Werner K. Honig, Ph.D. 
Duke University, 1958 


Supervisor: Norman Guttman 


The main purpose was the determination of the rela- 
tionship between response rate to single stimuli and stim- 
ulus preference between the same stimuli presented sim- 
ultaneously. The spectral generalization gradient provided 
a continuum of response strength. The operant situation 
permitted the determination of absolute as well as relative 
strength of response to simultaneously presented stimuli. 

In Experiment 1, twenty-two pigeons were trained on a 
variable-interval schedule to peck at a key illuminated by 
a monochromatic light of a wave length of 550 My . They 
were then given a generalization test under extinction con- 
sisting of randomized blocks of single stimuli and stimulus 
pairs presented for brief periods. Eleven stimulus values 
were used in the test, ranging from 490 to 610 Mu. (This 
test was repeated in subsequent experiments). Results: 

1) The direction of preference between the stimuli agreed 
with the relative rates of response to the stimuli presented 
singly. 2) The total response rate in the double-stimulus 
situation was equal to the stronger single-stimulus rate. 
3) The distribution of responses between stimuli was in 
the same ratio as the single-stimulus rates. Experiment 
2 was essentially a repetition of the above using six Ss, 
but with a different selection of stimulus pairs to separate 
the members of the pairs more widely on the physical con- 
tinuum. The rate relationships for Experiment 1 were un- 
affected. 

In Experiments 3-6, subgroups from Experiment 1 re- 
ceived different kinds of discrimination training before the 
administration of a second generalization test. The rate 
relationships were not materially affected by discrimina- 
tion training, although the degree of preference increased 
slightly. In Experiment 3, successive discrimination train- 
ing produced a peak shift in the generalization gradient 
accompanied by transposition of the discrimination between 
S/ and the peak of the gradient. The discrimination was 
readily transferred to simultaneous presentation. In Ex- 
periment 4 it was found that simultaneous discriminaticn 
training produced neither a peak shift nor transposition. 
The discrimination was only partly transferred to succes- 
sive presentation. In Experiment 6, concurrent training of 
a simultaneous and a successive discrimination, where 
S/ was the same, but S- in the former was chosen to oppose 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1452 


PSYCHOLOGY 





an expected peak shift in the latter, eliminated the peak 
shift and transposition. 

It was further found that with equivalent criteria of 
extinction to S- for successive and simultaneous discrim- 
ination training (Experiments 3 and 4), the number of re- 
sponses to S- was smaller and constituted a smaller pro- 
portion of the total responses in the latter problem. 
Concurrent training of successive and simultaneous dis- 
criminations with S/ and S- the same for both problems 
(Experiment 5) resulted in independent learning of the two 
problems without an effect of either on the rate of learn- 
ing of the other. 

The single- and double stimulus rate relationships were 
considered as general principles from which transposition 
and transposition-reversal can be deduced as special cases 
resulting from the modification of the generalization grad- 
ient by discrimination training. Various interpretations 
of the rate relationships were examined. A simple hypoth- 
esized pattern of behavior in agreement with these is the 
maintenance of a single double-stimulus rate with the dis- 
tribution of time spent responding to each stimulus in the 
proportion of the single-stimulus rates. The differential 
effects of successive and simultaneous discrimination 
training upon generalization were interpreted in terms of 
different processes of extinction to S-, including the 
strengthening of a hypothesized response of shifting from 
S- to S/ in the simultaneous case. 

Microfilm $2.00; Xerox $6.60. 137 pages. 


DISCRIMINATION OF RATE OF AMPLITUDE 
CHANGE IN CUTANEOUS VIBRATION. 


(L. C. Card No. Mic 58-5533) 


William Carl Howell, Ph.D. 
University of Virginia, 1958 


The present study was designed with two aims in mind: 
(a) to investigate the possibility of improving vibrotactile 
communication through the use of derived stimulus di- 
mensions, and (b) to determine whether there exists a 
sensory continuum corresponding to the temporal varia- 
tion in amplitude of mechanical skin vibration. 

Since the literature provides no direct indication of 
the extent to which derived vibratory dimensions are tac- 
tually discriminable, a relatively simple such dimension, 
rate of onset and offset, was selected for this initial in- 
vestigation. Onsets and offsets lasting from 0.20 sec. to 


1.42 sec. were studied using two psychophysical techniques: 


the Method of Limits for determining the difference limen 
functions, and the Method of Absolute Judgments for de- 
termining the number of identifications possible within 
this range. 

The j.n.d.'s for onset were determined for three ex- 
perienced observers at three amplitude levels. At the 
highest, 480 microns, the observers divided the range of 
onset into about six steps with the j.n.d.'s ranging from 
0.14 sec. (4.04 mm./sec.) at fast to 0.22 sec. (15 mm./ | 
sec.) at slow onsets. At the lowest amplitude, 4 microns, 
the j.n.d.!'s were approximately twice as large as at 480 
microns, ranging from 0.31 sec. to 0.45 sec. rise time. 
At the middle intensity, 8 microns, the average j.n.d.'s 
were larger than at 480 microns and smaller than at 4 





microns, but there were large individual differences be- 
tween observers. 

The j.n.d.'s for offset obtained for the same observers 
closely paralleled those for onset except at the fastest 
rate. There, all values were extremely small, suggesting 
that transients or other artifacts may have spuriously im- 
proved discrimination. | 

These results were interpreted as indicating that dis- 
crimination is possible along the dimension of rate of 
onset and offset. Furthermore, since the shape and level | 
of the slope discrimination function differ from those of 
the function for duration discrimination, it was concluded 
that slope per se, rather than rise time, was the primary 
stimulus aspect discriminated. 

The investigation of absolute slope judgments was 
carried out at 480 microns using the three experienced 
observers plus two groups of experimentally naive ones 
(six in each group). The stimulus range was divided into 
six, five, four, three, or two categories and the observers 
were required to identify stimuli at each level. 

It was found that no more than two categories may be 
judged correctly 100 per cent of the time, although as 
many as five can be identified with 70 per cent accuracy 
(experienced group). In terms of information measures, 
slightly more than one bit was transmitted for all levels 
at which the stimuli contained more than one bit. The 
three-category situation appeared to yield the greatest 
amount of information transmitted, although the amount 
was nearly constant for all levels, as would be predicted 
by the information model. The experienced group performed 
significantly better than either of the naive groups. The 
differences between the two naive groups, and between the 
onset and offset judgments for the experienced group, 
however, were not statistically significant. 

It was concluded that the dimension of slope is capable 
of enhancing a vibratory communication system in either 
or both of two ways: (a) by adding redundancy to the ex- 
isting elements to increase accuracy of transmission, or 
(b) by adding new elements to the system to improve coding 
or to increase system capacity. 

Microfilm $2.00; Xerox $4.20. 80 pages. 
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University of Michigan, 1958 


This study tests the hypothesis that reserpine, a tran- 
quilizing drug, will cause decrements in the acquisition 
of a conditioned-avoidance response in rats. Furthermore, 
the behavioral decrements in learning will be independent 
of (1) the nature of the noxious stimuli used as the uncon- 
ditioned stimuli, (2) any effects of the drug on perception, 
and (3) any debilitating side effects of the drug. 

Thirty-six rats were divided into three equal groups, 
High, Low, and Control, and were placed under chronic 
reserpine administration for fifty-two days at doses of 
1.0 mg. per rat per day, 0.5 mg. per rat per day, and no 
drug, respectively. While under the effects of the drug 
the rats were first tested for spontaneous stimulus 
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alternation; second, given escape and avoidance training 

in an “easy” shake-box problem; third, retested for spon- 

taneous stimulus alternation; and fourth, given escape and 

avoidance training in a “difficult” shock-box problem. The 
drug administration was then terminated and the rats were 
retrained in the shock-box two months later and again after 
an additional one and one-half months. Animals were also 

weighed at weekly intervals during the drug administration 
and once two months later. 

Reserpine was found to cause slower gaining of weight 
in the High and Low groups as compared to the Control 
group. Reserpine also caused more errors and slower 
learning in the two avoidance-conditioning situations. 
Weight was not found to bear any causal relationship to 
performance on the learning tasks. 

From the analysis of the response latencies for both 
the escape and avoidance training in both learning tasks, 
it was found that the reserpine caused a greater decrement 
in the avoidance than in the escape training, and caused 
more of a decrement in the difficult (shock) than in the 
easy (shake) problem. The differences between the diffi- 
cult and easy problems could not be related to the differ- 
ences between shocking and shaking. Analysis of the re- 
Sults of the avoidance training that was carried out after 
the animals had been off the drug indicated that the drug 
had completely blocked learning in the High group, but had 
only interfered with part of the learning process in the Low 
group. 

Reserpine was found to have no significant net effect 
on total amount of alternation or on relative importance of 
different cues in the alternation apparatus. 

The general conclusion drawn from this research was 
that the effects of a tranquilizing drug, reserpine, on the 
acquisition of a conditioned-avoidance response could not 
be attributed to (1) a decrease in motivation, (2) qualita- 
tive differences in the noxious stimuli, (3) perceptual de- 
ficiencies, or (4) physiological side effects of the drug. 
On the other hand, the effects of the drug were positively 
related to the difficulty of forming learned connections. 
Taking into account the results of other investigators who 
have found that tranquilizers interfere with previously 
learned connections, the interpretation of these findings 
was that the functional integrity of the connections them- 
selves are disturbed, not just the process by which they 
are formed. It was suggested that the question of what 
kinds of behavior are affected by tranquilizers is a pseudo 
One, and that given the proper dose level, tranquilizers 
can affect any learned behavior. 

Microfilm $2.00; Xerox $4.00. 72 pages. 


THE COURSE OF SUCCESSIVE ACQUISITIONS 
AND EXTINCTIONS AS A FUNCTION OF 
TRIAL SPACING AND PERCENT REINFORCEMENT 


(L. C. Card No. Mic 58-5620) 


Gary Lotto, Ph.D. 
University of Pittsburgh, 1958 


Supervisor: Robert Glaser 


Successive acquisitions and extinctions of a running 
response were studied under varying conditions of acquisi- 





tion spacing, extinction spacing, and percent reinforce- 
ment. For continuously reinforced subjects, trial spacing 
had no influence upon the observed increasing rapidity of 
change of behavior over successive acquisitions and suc- 
cessive extinctions. These same results were observed 
for partially reinforced animals over successive acquisi- 
tions. However, for partially reinforced animals in suc- 
cessive extinctions, acquisition spacing and extinction 
Spacing interacted. When acquisition and extinction spac- 
ings were different, increasing rapidity of change of be- 
havior over successive extinctions was observed, as for 
the continuously reinforced group. When these spacings 
were the same, there was no change in behavior over suc- 
cessive extinctions. A last extinction was performed with 
trial spacing opposite to the spacing on the previous ex- 
tinctions. Under these conditions, continuously reinforced 
animals behaved similarly to their previous extinctions, 
while the only partially reinforced group to show decrement 
in running speed in the last extinction was the one that had 
previously received both acquisition and extinction spaced 
(and, therefore, the last extinction massed). The results 
may be interpreted as consistent with a discrimination hy- 
pothesis. 

A technological attempt to deal with the concept, “rate 
of learning,” in a mathematically rigorous manner, was 
made. Individual learning curves were empirically fitted 
to a modified exponential function. The variation of param- 
eters of successive acquisitions and extinctions show the 
same trends as obtained by conventional analytic proced- 
ures, but in a clearer and more definitive manner. Param- 
eter analysis seems to provide a clearer, more rigorous 
method with which to deal ,with the description of behavior. 

Microfilm $2.00; Xerox $3.80. 69 pages. 


PARAMETERS OF EXTEROCEPTIVE MOTIVATION 
(L. C. Card No. Mic 58-5590) 


Robert E. Lubow, Ph.D. 
Cornell University, 1958 


This thesis had two main objectives: to provide a com- 
prehensive review of the experimental literature concern- 
ing exteroceptive motivation and reinforcement, and to 
empirically determine some of the stimulus dimensions 
which effect exteroceptive motivation. The approach to 
this second aspect of the dissertation resulted, specifically, 
in atest of the “discrepancy hypothesis of motivation’’ along 
two different continua, that of visual intensity and two di- 
mensional visual pattern. A general statement of the dis- 
crepancy hypothesis is that level of motivation is a function 
of the discrepancy between present stimulus and a level of 
stimulus which has been previously built up during the in- 
dividuals past history. The general paradigm for all ex- 
periments was to adapt the various groups of rats toa 
particular stimulus condition for a period of time ranging 
from ten minutes for visual patterns to fifty minutes for 
visual intensities, and then test each group on a stimulus 
condition which varied a certain number of steps from the 
adaptation stimulus. 

It was found that activity, a measure of the energizing 
role of motivation, is a negatively accelerating function of 
the amount of change in visual intensity when the change 
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results in a test intensity which is greater than the adap- 
tation intensity. On the other hand, equal but opposite 
change which results in a test intensity being lower than 
the adaptation intensity has no significant effect on activ- 
ity. It was concluded that the discrepancy hypothesis must 
be modified for short term visual stimuli varying along an 
intensity continuum. | 

However, intensity is a special case of the possible 
stimuli continua which may effect exteroceptive motiva- 
tion. Within the visual world, change in stimulus pattern 
or form rather than change in visual intensity is a more 
ubiquitous phenomenon. Therefore similar experimenta- 
tion with visual patterns was conducted. 

A total of five different experiments were employed in 
an attempt to replicate the findings for visual intensities 
with visual patterns. The stimuli used were a striate pat- 
tern and an isosceles triangle. The various experiments 
employed one or more of the following response measures: 
Activity, direction of activity, latency, time spent facing 
the stimulus, time spent inside the stimulus box and time 
spent sniffing the stimulus. Independent variables included 
change of visual pattern from triangle to striation, and 
from striation to triangle, and appropriate no change 


groups, aS well as sex, age, and species (albino and hooded). 


Although few significant differences were obtained the 
main procedural variables yielded results which were, gen- 
erally, in the direction predicted by the discrepancy hy- 
pothesis. 

However, it is evident that response to change in in- 
tensity is elicited more easily than response to change in 
pattern. The difference in motivational capabilities be- 
tween the visual intensity and visual pattern systems is 
discussed in relation to cortical locus and possible inter- 
connections with the reticular activating system. 

Microfilm $2.00; Xerox $7.00. 147 pages. 


THE EFFECT OF BINAURAL BEATS 
ON PERFORMANCE 


(L. C. Card No. Mic 58-3705) 


Richard Earl McKenzie, Ph.D. 
University of Michigan, 1958 


This study was prompted by an interest in the effects 
of post-stimulation tinriitus on performance. However, 
initial investigation indicated that it would be experimen- 
tally impracticable to deal with tinnitus in the laboratory 
so that another type of auditory phenomenon — binaural 
beats — sharing some of the characteristics of post-stim- 
ulation tinnitus was used. Binaural beats were accepted 
as an alternative to post-stimulation tinnitus since both 
are presumably of central neural origin and involve the 
Same sensory pathways. Beats are produced by leading 
tones of slightly differing frequency into the two ears from 
different audio-oscillators. The hypothesis tested is that 
binaural interaction, produced by binaural beat stimula- 
tion, would produce significant performance decrement. 

A total of 40 subjects was used in the study, which was 
divided into three phases: (1) an Exploratory Study 
(N = 16), to determine such factors as stimulus frequency, 
intensity of the beating stimulus, and the nature of its ef- 
fect upon performance; (2) Experiment One (N = 16), a 





refined replication of the exploratory study, and (3) Ex- 
periment Two (N = 8), a control study for the results ob- 
tained in Experiment One. Each experiment involved three 
test sessions; the initial session (Session I), with no stim- 
ulation, to determine a base line of performance ability, 
and two other sessions (Session II and Session III), during 
which the performance measure was given while the sub- 
ject was presented with an appropriate binaural stimulus. 
There were four types of binaural stimuli used: (1) a 
stimulus generated by two oscillators tuned at the same 
frequency (Experiment One, Session II), (2) a stimulus 
generated by two oscillators tuned to frequencies differing 
by 8 cycles per second (Experiment One, Session III), (3) a 
stimulus generated by one oscillator (Experiment Two, 
Session II), and (4) a beating stimulus generated by two 
osciliators differing in frequency by 8 cycles per second 
and combined in an audio-mixer (Experiment Two, Session 
III). The performance measures used were the MacQuarrie 
Test for Mechanical Ability and the Number, Space and 
Memory Ability subtests of the Thurstone PMA battery. 

The results obtained indicate that binaural beat stim- 
ulation produces decrement in certain performance factors 
measured by the MacQuarrie Test with significance levels 
at or better than the 2 per cent level. Number, space and 
memory abilities as measured by the PMA subtests were 
not significantly affected. In terms of the experimental 
design, performance decrement was produced in both ses- 
sions of Experiment One, while no decrement occurred in 
either session of Experiment Two. It is concluded that 
performance decrement occurs when inputs to the two ears 
are equal in intensity, but differ in frequency and conse- 
quently, in a changing phase relationship. 

A theoretical explanation is suggested regarding the 
mechanism by which binaural interaction, produced by 
binaural beat stimulation, results in performance decre- 
ment. It is suggested that a hypersynchronous discharge 
is produced in the central nervous system by the presenta- 
tion of stimulus tones of slightly differing frequencies to 
the two ears. This hypersynchronous discharge is thought 
to produce a disruption of the normal synchrony of the 
nervous system, with resulting effects on other activities 
then under cortical control. This neural mechanism through 
which binaural beats influence performance is apparently 
not open to correct subjective evaluation. 

Microfilm $2.00; Xerox $3.00. 50 pages. 


THE HYPOTHESIS OF PSYCHOPHYSICAL 
CORRESPONDENCE IN SPACE PERCEPTION 


(L. C. Card No. Mic 58-5594) 


William C. Purdy, Ph.D. 
Cornell University, 1958 


One approach to the theory of space perception is de- 
scribed. This approach hypothesizes a one to one corre- 
spondence between perception and the geometric param- 
eters of the optical stimulus. This is termed the hypothesis 
of psychophysical correspondence. With this approach, the 
problem in the psychology of space perception is one of 
determining for any given perceptual phenomenon its stim- 
ulus correlate, or demonstrating the absence of a stimulus 
correlate. 
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An analysis of the optical stimulus is undertaken in 
order to provide some experimentally testable statements 
which can be obtained deductively from the hypothesis of 
psychophysical correspondence. The analysis assumes a 
physical environment made up of textured surfaces, one of 
which is an extended plane surface such as the ground or 
floor. The geometry of the optical stimulus is described 
in terms of certain perspective gradients previously sug- 
gested by Gibson. : 

It is shown that the geometric parameters of the mo- 
nocular static optical stimulus specify the slant of a sur- 
face and the shape of a figure on a surface when the surface 
is textured with a pattern which is stochastically regular. 
Further, they specify distances and dimensions in the phy- 
Sical environment to within a scale factor. The hypothesis 
of psychophysical correspondence is extended to yield pre- 
dictions about perceived slant, distance, size, and shape 
for monocular static observation. : 

The analysis is extended to the case of binocular ob- 
servation. It is shown that for an environment made up of 
surfaces with stochastically regular textures, the binocular 
stimulus specifies the parameters of the physical environ- 
ment in absolute value. The case of the moving observer 
is also considered. It is found that motion parallax dup- 
licates the information conveyed by the monocular static 
parameters of the optical stimulus. The hypothesis of 
psychophysical correspondence is also extended to these 
cases. 

The effects of magnification and change of optical base- 
length on the optical stimulus are determined, and from 
this deductions made about the perception of space under 
these conditons. Apparatus for acheiving magnification, 
off-axis viewing, and change in optical baselength is dis- 
cussed. It is suggested that experiments dealing with such 
operations on the optical stimulus can be made to provide 
means for reducing the number of possible explanations 
for perceptual phenomena, and that such means are super- 
ior to persuasive argumentation. 

In deriving the functions relating the optical stimulus 
to the parameters of the physical environment, a Euclidean 
Space containing surfaces with stochastically regular tex- 
tures is assumed. On this basis, hypothesized functions 
relating perceived slant, distance, and so on to the param- 
eters of the optical stimulus are given. But the basic hy- 
pothesis of psychophysical correspondence states that there 
exists a one to one correspondence between perception and 
the optical stimulus. Therefore, these hypothesized func- 
tions relating perception to the parameters of the optical 
stimulus hold generally. If, then, one cares to find or fab- 
ricate an environment which is non-Euclidean or which 
contains surfaces with textures or patterns that are not 
stochastically regular, the predicted functions can also be 

tested in that environment. 
| An experiment to test the prediction of the effect of 
magnification on perceived slant is reported. The data 
are found to be in agreement with the predicted function. 
Other experimental evidence from the literature is also 
reported. However, there are found to be few relevant 
studies. Microfilm $2.00; Xerox $4.80. 95 pages. 
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THE EFFECTS OF RESERPINE AND 
HEXAMETHONIUM ON THE ACQUISITION 
AND EXTINCTION OF APPROACH, ESCAPE, 
AND AVOIDANCE RESPONSES IN DOGS 


(L. C. Card No. Mic 58-7303) 


Samuel Bernard Schnitzer, Ph.D. 
The Pennsylvania State University, 1958 


The purpose of this study was to investigate the effects 
of reserpine and hexamethonium on the learning of ap- 
proach, escape from shock and avoidance of shock tasks. 

Dogs from the colony maintained by the Roscoe B. 


_ Jackson Memorial Laboratory were used as subjects. 


The apparatus for the approach task was a single alley 
joined midway by an exit arm. The apparatus for the es- 
cape and avoidance problems was a long box with a grid 
floor at one end of which was a panel that served as the 
manipulandum. 

By the use of decreasing graduated doses, the sub- 
jects given reserpine were run at a dose that appeared 
to place them at or near sedation threshold. This was 
3.0 microgm/kgm (i.m.) for most subjects, 2.0 to 2.5 
microgm/kgm for three others. These subjects were 
tested four hours after injection. By increasing graduated 
doses, to control for tolerance, the hexamethonium group 
was tested on a maintenance dose of 3.0 mgm/kgm (i.m.) 
one-half hour after injection. Control subjects were ad- 
ministered amounts of saline (i.m.) volumetrically equiv- 
alent to those of hexamethonium and also tested a half 
hour after injection. 

After two days given to eating in and exploring the goal 
box and its environs, six subjects in each group were given 
40 acquisition trials in which they had to run down the 
alley to get food reinforcement during the approach task. 
Sixty extinction trials in which the food was absent followed. 
For the escape problem five subjects in each group had to 
learn to push the panel to escape 30 seconds of shock. 
Forty acquisition trials were given. Two extinction pro- 
cedures were used, both of which duplicated the acquisition 
procedure except that in one no shock was applied and in 
the other shock was administered but the manipulandum 
was no longer operative. Ten trials on the first day of 
extinction were given with the first procedure and fifty of 
the second were employed. The avoidance procedure dup- 
licated the escape procedure except a buzzer sounded for 
ten seconds before the shock was delivered. If the subject 
(five in each group) pushed the panel during that period 
he was not shocked. Five successive avoidances were 
taken as the criterion of learning. Sixty extinction trials 
were given. Before both the escape and avoidance exper- 
iments were begun, the subjects were given one day in the 
apparatus and the testing procedures given without the in- 
troduction of shock. 

Reserpine appeared to retard the acquisition of the 
approach response and hasten its extinction. Since the 
animals given this drug seemed mildly sedated, it was con- 
cluded that the results mirrored more a depression in gen- 
eral performance than any direct effects on learning. 
Hexamethonium also appeared to depress approach acqui- 
sition, although the extinction results for this group were 
not clearly different from those of the controls. The data 
indicated that a reduction in appetite was the mechanism 
of action behind the results for hexamethonium. 

The control animals during escape acquisition showed 
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very erratic responses both in the group as a whole and 
within the group for the first three quarters of the acqui- 
sition trials. By contrast the reserpine group responded 
with very fast latencies from the start of acquisition and 
the hexamethonium group showed a regular and typical 
learning curve. Since the drug groups demonstrated fewer 
fear responses during acquisition than the controls, it was 
felt that the results might have been due to the drugs pro- 
viding protection from “overemotionality.” There were no 
differences among the groups during escape extinction 
with either procedure, except that there was still some 
tendency for the controls to manifest the most fearful be- 
haviors. 

Reserpine appeared to retard avoidance acquisition, 
possibly because of general behavior depression. Hexa- 
methonium showed little effect on avoidance acquisition, 
except possibly to reduce within group variability. There 
were no clear-cut differences among the groups during 
avoidance extinction. The groups also did not appear to 
differ in amounts of fear behaviors shown throughout this 
problem. 

The more centrally acting drug, reserpine, appeared 
to have greater effects than the primarily peripherally 
acting drug, hexamethonium, throughout the three exper- 
iments. Microfilm $2.00; Xerox $6.40. 135 pages. 


THE NUMBER CONCEPT: A PHYLOGENETIC 
REVIEW AND TWO EXPERIMENTS 
TESTING ITS FORMATION IN THE RAT 


(L. C. Card No. Mic 58-7314) 


Frank Wesley, Ph.D. 
State College of Washington, 1958 


This study deals with the investigation of number con- 
cept formation. It reveiwed experiments in which humans, 
monkeys, birds, and squirrels were required to respond 
to stimuli which could only be differentiated on the basis of 
numerosity and not on physical dimensions such as time, 
Size, figure and form. The following conclusions were de- 
rived from this review: 


1. The results of human developmental studies vary 
greatly with the nature of the stimulus and response 
criterion. 


. Results from psychophysical studies which show a 
break at six were influenced by time and linguistic 
variables. 


. Monkeys have performed on a simultaneous three- 


ness task under randomization of physical variables. 


. The attainment of “sevenness” generally reported 
in the bird studies may have been influenced by the 
method of stimulus design and by visceral and/or 
olfactory cues. 


. The results of the squirrel experiment are difficult 
to evaluate since odor variables were insufficiently 
controlled. 


The present study investigated also the rat’s ability to 
respond to numerosity in a successive and a simultaneous 
discrimination task. A twoness concept was investigated 





with the successive task which required the subjects to 
enter a “second” open alley without previously entering 
a “first” open one. The alleys, their locations and their 
total number changed from trial to trial. Some significant 
runs of correct responses were obtained. Their occur- 
rence was frequently linked with the following conditions: 
(1) massing of trials at the end of a daily practice session, 
(2) non-corrective trial after initial prolonged corrective 
training, and (3) the occurrence of certain behaviors at 
the “non-entry” alleys which may be comparable to stim- 
ulus-producing acts as postulated in mediation theories. 
The simultaneous experiment was undertaken in a 
multiple serial visual discrimination apparatus. The sub- 
jects were required to differentiate the stimulus by num- 
erosity. The following results were obtained: 


1. Rats were able to perform on a twoness task. 


2. Negative transfer was exhibited on a “threeness” 
task by rats which performed on a previous twoness 
task. } 


. Rats did not maintain a response to threeness after 
the exclusion of triangularity, odor cues, or other 
aids. 


Regarding the experimental procedure the present ex- 
periments and the literature reviewed suggested the fol- 
lowing conclusions: 


1. Aids such as figure, size, form, distance and other 
variables which were held constant were probably 
instrumental in the obtaining of the reward but had 
little or no effect on number concept formation. 


. Non-constancy and randomization favor the estab- 
lishment of “conceptual” behavior. 


In general, animal experiments have shown that opera- 
tionally the difference between “ conceptual” and “ non- 
conceptual” behavior can be regarded as a matter of degree, 
and it may be concluded phylogenetically that this behavior 
can occur on a peripheral basis. 

Microfilm $2.00; Xerox $5.60. 111 pages. 


AUDITORY ADAPTATION IN NOISE 


(L. C. Card No. Mic 58-5795) 


Herbert Norton Wright, Ph.D. 
Northwestern University, 1958 


Supervisor: James F, Jerger 


The purpose of this investigation was to compare 
adaptation to representative pure tones in the normal ear 
in quiet and in the presence of thermal masking noise. 
The initial rate, extent, and recovery from adaptation 
were measured in ten normal ears by the method of fixed 
intensity for simultaneously presented, in-phase stirauli 
at 250, 1000, and 4000 cps in quiet and in noise. 

The results showed that introduction of noise into an 
otherwise normal ear induced a condition in that ear such 
that its adaptation to pure tones was excessive at 4000 
cps, but not at either 250 or 1000 cps. This increased 
adaptation at 4000 cps was revealed by an increase in both 
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the initial rate and asymptotic level of adaptation. The 
lack of excessive adaptation at 250 and 1000 cps in noise 
further indicates that noise produces a differential effect 
between frequencies. 

Several other salient results emerged. The excessive 
adaptation apparent at 4000 cps but not at either 250 or 
1000 cps disappeared when recovery was measured. This 
shows that in addition to adapting more rapidly and further 
at 4000 cps, the ear also recovers more rapidly. However, 
recovery from adaptation was never found to be complete 
for any of the experimental conditions. There was a re- 
Sidual level to which the ear returned from three to five 
decibels below its pre-adapted normalcy. 

It also was found that although the distribution of 
adaptation, as revealed by the differences between the 
mean and median adaptation for each minute and the as- 
ymptotic measure, tended to be symmetrical, the between- 
subject variability generally increased during the adapta- 
tion period and decreased during the recovery period. 
This variability of subject responses did not appear to be 





related to either the frequency or intensity of the sustained 
stimulus. Variability also was somewhat less for the 
initial rate than for the asymptotic measures, suggesting 


that the initial rate may possibly be a more desirable 


single index of adaptation than the asymptotic measures. 

When the noise was sustained in one ear and a pure 
tone introduced over the noise at periodic intervals, it 
was found that there was an apparent decline in the ear’s 
response at 250 and 1000 cps but not at 4000 cps. Con- 
trary to indicating adaptation in the experimental ear, 
these results suggest that either the noise facilitated the 
response of the control ear at 250 and 1000 cps, caused 
a “neurological” time lag in the experimental ear, or 
both. 

When the noise was not sustained, but followed the 
Same periodic intervals as each pure tone, there was a de- 
cline in response in the experimental ear at 4000 cps, but 
not at either 250 or 1000 cps. This suggests that repeated 
bursts of noise tend to have a cumulative effect at 4000 
cps. Microfilm $2.00; Xerox $5.60. 114 pages. 
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GILBERT TENNENT: 
THEOLOGIAN OF THE “NEW LIGHT” 


(L. C. Card No. Mic 58-3395) 


Miles Douglas Harper, Jr., Ph.D. 
Duke University, 1958 


Supervisor: H,. Shelton Smith 


Gilbert Tennent (1704-1764) was a Presbyterian re- 
Vivalist who played a large part in the Great Awakening of 
the 18th century and who was one ofthe chief figures in the 
disruption of American Presbyterianism in 1741. There 
has never been any thorough attempt to analyze Tennent’s 
numerous writings and to draw from them the system of 
theology that was the basis for his labors; the underlying 
assumption has perhaps been that Tennent had no real the- 
ology. The purpose of this dissertation is to subject Ten- 
nent’s writings to careful scrutiny and to reconstruct his 
system of theology. Because his life and thought are in- 
separable, the first chapter is given to a discussion of 
Tennent’s career and the world in which he lived, with 
particular attention to his part in the rupture of the Pres- 
byterian church and his successful efforts in behalf of re- 
union. Tennent is noteworthy for his faithful service to 
his church, and in addition, for the fact that a striking 
change of heart and mind made him see the errors of 
schism and work in behalf of a united church. 

The succeeding chapters are devoted to a reconstruc- 
tion of his theological system and an analysis and critique 
of that system. First, his doctrine of God is examined, a 
doctrine that is significant chiefly for its thorough ortho- 
doxy in both content and method. Tennent was a vigorous 
Trinitarian and a firm believer in the sovereignty of God; 
he saw God from the viewpoint of his communicable and 
incommunicable attributes. With respect to his anthro- 





pology, Tennent’s ideas on the original perfection of man 
and the world are noted, along with the depravity which he 
saw as man’s present condition. It is pointed out that 
Tennent’s understanding of the disparity between man’s 
original and his present state involved the espousal of an 
Augustino-federal view of the fall; he held that original 
sin corrupted man not only because of his seminal pres- 
ence in Adam but because of the fact that Adam was man’s 
representative in the covenant of grace. 

It was not Tennent’s doctrines of God and man that 
formed the heart of his theology, however; that place was 
reserved for his doctrine of redemption. Tennent’s “ New 
Light” gospel of redemption, like his doctrine of man, is 
basically federal: salvation comes by way of the covenant 
of grace. Christ, as Mediator of this covenant, made a 
penal, substitutionary atonement for the sins of the elect, 
at the same time filling the mediatorial offices of prophet, 
priest, and king. Christ’s work opened the way for the 
elect to enter the covenant of grace; but actual entrance 
comes, in Tennent’s understanding of the matter, by the 
revival process of conviction of sin through the terrors of 
the law and the faith in Christ that brings relief from this 
fear. An attempt is here made to demonstrate the fact that 
Tennent’s doctrine of redemption had dual roots, having 
been grounded in Reformed scholasticism as well as in 
English and American Puritanism. Finally, since saving 
faith for Tennent necessarily involved good works, the con- 
cluding chapter is concerned with his view of the Christian 
life--its basis in faith, its motivation, and all the manifold 
ways in which he understood Christian faith to issue in 
action. Microfilm $6.10; Xerox $21.60. 477 pages. 
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A COMPARISON OF THE CONCEPTIONS 
OF GOD IN THE THINKING OF PAUL 
TILLICH AND HENRY NELSON WIEMAN 


(Publication No. 24,708) 


Martin Luther King, Jr., Ph.D. 
Boston University Graduate School, 1955 


Abstract not available. 
Microfilm $4.50; Xerox $15.20. 351 pages. Mic 59-193. 


KARL BARTH’S CRITIQUE OF THE 
ANTHROPOLOGICAL STARTING POINT 
IN THEOLOGY 


(L. C. Card No. Mic 58-3397) 


David Livingstone Mueller, Ph.D. 
Duke University, 1958 


Supervisor: Robert E, Cushman 


The problem ofthis dissertation isto determine whether 
a theme or motif can be found in the theology of Karl Barth 
which would provide a key to the interpretation of the 
whole. The thesis projected is that in Barth’s initial and 
continuing critique of the anthropological or Cartesian 
methodology in theology such a key is to be found. By an- 
thropological or Cartesian methodology, Barth intends to 
point to a theology which--following the principle set forth 
by Rene Descartes--begins with self-certainty as the in- 
itial datum in theology. More generally, a Cartesian or 
anthropological theology begins with man’s understanding 
of himself and of his relationship to God knowable apart 
from revelation. Barth contends that the anthropological 
approach--as distinguished from the theocentric and Bib- 
lical approach of the Reformers--made its appearance in 
Protestantism around the year 1700 and reigned as the 
normative theological position until about 1900. This tra- 
dition is variously designated as Neo-Protestantism, Prot- 
estant Modernism, or Liberalism. 

In conscious opposition to the prevailing anthropolog- 
ical theology of the modern period, Barth asserts that a 
true theology must have a theocentric and christocentric 
orientation. If Barth’s critique of the anthropological 
starting point in theology represents the negative side of 
this dissertation, the exposition of his theocentric and 
christocentric theology represents the positive side. In 
contrast to every anthropological theology, a theocentric 
theology acknowledges God s self-revelation to be the in- 
itial datum of theology. Thus the certainty of God, rather 
than man’s certainty of himself, is the starting point of 
all theological reflection. Throughout the dissertation the 
way in which Barth’s consistent adherence to a theocentric 
and christocentric starting point in theology necessitates 
his critique of the anthropological starting point is delin- 
eated. 

In Chapters I and II, which deal with Barth’s develop- 
ment from 1909-1932, the way in which his theology of the 
Word of God necessitated his break with Neo-Protestant- 
ism is briefly described. The early writings of Barth-- 
especially the Romerbrief, the first volume of the Christ- 
liche Dogmatik of 1927, and the study of Anselm, Fides 











Quaerens Intellectum--were considered along with other 
lesser writings. Chapter III is an exposition of Barth’s 
mature doctrine of revelation as it finds expression in the 
Kirchliche Dogmatik which began appearing in 1932. Spec- 
ial attention is given to Barth’s correlation of the objective 
and subjective poles in the doctrine of revelation, noting 
affinities and divergencies from previous formulations. 

On the basis of Barth’s definitive exposition of the doctrine 
of revelation, Chapters IV and V analyze Barth’s critique 
of two related phenomena in theology, namely, the concept 
of the analogia entis and that of natural theology. Theol- 
ogies which use either the analogia entis or some form of 
natural theology give witness to the persistence of the 














_ anthropological standpoint in the history of theology. Chap- 


ter VI, the conclusion, summarizes briefly the difference 
in the anthropological methodology of Neo- Protestantism 
and the christocentric methodology of Barth and attempts 
to suggest some of the implications of Barth’s methodol- 
ogy in his development of various doctrines. 

Microfilm $4.00; Xerox $13.60. 311 pages. 


THE ASSOCIATION OF URBAN SOCIAL AREAS 
IN FOUR CITIES AND THE INSTITUTIONAL 
CHARACTERISTICS OF LOCAL CHURCHES 

IN FIVE DENOMINATIONS 


(L. C. Card No. Mic 58-5794) 


Robert Leroy Wilson, Ph.D. 
Northwestern University, 1958 


This study deals with the association between the social 
area Classification of a census tract and the institutional 
characteristics of selected Protestant churches located in 
that tract. The social area classification is the independ- 
ent variable. The dependent variable is the institutional 
characteristics of the selected Protestant churches. The 
purpose of the study is to test social area analysis as a 
framework for further urban church studies. 

Social area refers to the typology set forth by Eshref 
Shevky and Wendell Bell in Social Area Analysis (1955). 
The social area classification consists of three indexes; 
social rank, urbanization and segregation. The indexes 
are based on the 1950 census. The institutional character- 
istics of the selected Protestant churches are size of mem- 
bership, increase or decrease of membership 1950-1955, 
total expenditures for operating expenses and benevolences, 
per capita expenditures for operating expenses and benev- 
olences and the size of the church school enrollment. With 
the exception of membership increase or decrease, the 
church data are based on the year 1955. 

The four cities included in the study are Kansas City, 
Missouri, Louisville, Milwaukee and Toledo. The five 
denominations included are Christian (Disciples), Meth- 
odist, Presbyterian U.S.A., Protestant Episcopal and 
United Lutheran. Social area scores were computed for 
all census tracts in the four cities. Data relating to the 
churches were presented by denomination on the social 
area diagram. 

A summary of the findings are as follows: 

1. Churches of these denominations are located in a 
variety of different type social areas. Christian, Lutheran 
and Methodist churches are found in all social areas ina 
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proportion similar to the census tracts of the sample cit- 
ies. Presbyterian churches tend to be found more fre- 
quently in areas of high social rank. Episcopal churches 
tend to be found more frequently in areas of high urbaniz- 
ation. 

2. A majority ofall church members belong to churches 
in tracts with a high social rank score. 

3. Churches with memberships of 1,000 or more tend 
to be in areas of high social rank. Churches with member- 
Ships of 300 or less tendto bein tracts with low social rank. 

4. Churches are increasing in membership in areas 
with high social rank, decreasing in membership in areas 
with low social rank and high segregation, and decreasing 
in membership in areas with medium social rank and high 
urbanization. In areas of low social rank and low segrega- 
tion the church membership is remaining relatively stable. 





0. Total expenditures appear to be related to the size 
of membership rather than to the social area of the tract 
where the church is located. 

6. No definite pattern relating per capita expenditures 
to the social area typology emerged. 

7. The church school enrollment appears to be related 
to the size of the church membership rather than to the 
social area of the tract where the church is located. In 
proportion to the membership the church school enroll- 
ment is slightly lower in areas of high urbanization and 
Slightly higher in areas of low urbanization. 

It is therefore concluded that there is an association 
between the social area classification of a census tract 
and the institutional characteristics of certain Protestant 
churches located in that tract. 

Microfilm $2.15; Xerox $7.60. 164 pages. 
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GROUP INFLUENCE IN VOTING BEHAVIOR 
(L. C. Card No. Mic 58-7702) 


Philip Ernest Converse, Ph.D. 
University of Michigan, 1958 


The purpose of this study is (1) to develop a model for 
prediction of the effects on voting behavior of membership 
in secondary groups with political norms; and (2) to test 
elements of the model on studies of national elections con- 
ducted in 1948, 1952, and 1956 by the Survey Research 
Center, University of Michigan. 

Attention was focused upon four groupings with Demo- 
cratic voting norms: labor union members, Catholics, 
Negroes, and Jews. Elucidation of the group voting prob- 
lem was presumed to involve values on three relational 
dimensions: (1) the relationship of the individual to the 
world of politics; (2) the relationship of the individual to 
the group; and (3) the relationship of the group to the world 
of politics. Since forces exist on behavior in the political 
decision situation which are independent of the fact of mem- 
bership in such groups, it was assumed that the proper de- 
pendent variables lay not in the total response of the mem- 
ber to politics, but rather in the distinctiveness of member 
response as contrasted with the responses of non-members 
in similar life situations. Distinctiveness was thereby 
measured as a deviation of group vote from that of a con- 
trol group sharing the same sociological characteristics: 
regional residence, urban-rural residence, occupation 
status, education, income, age, race, generations in Amer- 
ica, region of origin, urban-rural background of the fam- 
ily, and, where appropriate, race, religion, or union mem- 
bership. 

The relationship of the individual to the group was 
Summarized by a valence dimension. Members highly 
identified with any of the groups voted more strongly Dem- 
ocratic than less identified members, although the latter 
still remained more Democratic than the control groups. 
The relationship of the group to the world of politics was 





summarized by the proximity or relevance of politics to 
the group. Several more nearly operational dimensions 
were suggested here. Variations in strength of group 
standard were measured across union internationals. 
Among highly identified members, the Democratic vote 
proportion increased sharply with increase in strength of 
standards; little or no relationship appeared among low 
identifiers. Group salience was defined as a heightened 
awareness of the group where the important political ob- 
jects (candidates, issues, and parties) have transparent 
sroup relevance. The Congressional vote among Catholics 
when one candidate was Catholic showed the heightened 
effect of group membership, regardless of the candidate’s 
party affiliation. A measure of member belief in the le- 
gitimacy of group activity in politics similarly showed a 
relationship with the vote among group members. 

The causal status of model elements was discussed in 
some detail. In the dubious case of the union, a strong 
positive relationship between length of union membership 
and degree of union identification suggested that political 
conformity was predominantly a result, not a cause, of 
group identification. The case was less clear with regard 
to the legitimacy component. The effects of ignorance of 
standards due to low education or political apathy were 
demonstrated in a weakening of the strength of relationship 
between group identification and the vote. 

Finally, the manner in which group forces dependent 
on model values become articulated over time with forces 
arising from direct attractions to political parties, candi- 
dates, and issue positions was discussed. The hypothesis 
that group members take on strong identifications to the 
approved political party earlier in life than non-member 
controls was demonstrated. 

It was concluded that the model would improve our 
ability to understand (1) individual deviation in behavior 
of some group members from group norms; and (2) short- 
and long-term variation in the distinctiveness of voting 
pattern within secondary groups of the type discussed. 
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THE MEASUREMENT OF SOCIAL STEREOTYPES 
(L. C. Card No. Mic 58-5945) 


Samuel Louis Guskin, Ph.D. 
The University of North Carolina, 1958 


Supervisor: June E, Chance 


Although definitions of social stereotype tend to empha- 
Size distortion and exaggeration involved in stereotyping, 
procedures commonly employed to measure social stereo- 
types fail to measure these significant properties. The 
problem of this thesis was to develop a methodology for 
measurement of social stereotypes more consistent with 
definitions of stereotype currently employed in psychology 
and to contrast results obtained with this method with those 
obtained by more traditional procedures when both are ap- 
plied to the same set of data. Whereas tradtional proced- 
ures are based on degree of intersubject agreement about 
descriptions of the group as a whole, e.g., “the average 
businessman”, the proposed procedures are based on the 
influence of group membership information upon individual 
subjects’ judgments of samples of individuals’ behaviors. 

Both the traditional and proposed procedures were em- 
ployed in an investigation of content, intensity, and favor- 
ability of stereotypes about businessmen and factory work- 
ers. Subjects were 140 undergraduate students, divided 
into two experimental and two control conditions. All sub- 
jects were asked to judge “the average businessman”, 

“the average factory worker”, and four samples of individ- 
uals’ behavior in frustration situations. Experimental 
Subjects were given occupational group information along 
with the behavior samples; control subjects were pre- 
sented with the behavior samples alone. Judgments in- 
volved a free description, selection of 20 adjectives from 
20 pairs of adjectives, and ratings of certainty in choosing 
adjectives. 

Traditional measures of stereotypic content were ob- 
tained by determining on which adjectives subjects showed 
significant agreement. Reliable agreement was demon- 
strated for 17 of the 20 adjectives for each occupation. 
Proposed measures of stereotypic contents were obtained by 
noting which adjectives were applied more often to be- 
havior samples when group membership information was 
present. Only a few changes noted were statistically sig- 
nificant; however, these changes were consistent with the 
traditional stereotypic content. 

Traditional measures of magnitude of stereotypy were 
obtained by examining amount of intersubject agreement 
on descriptions of “the average businessman” and “the 
average factory worker”. Agreement was considerable, 
indicating a high degree of stereotypy. Proposed measures 
of magnitude of stereotypy were: (1) increased similarity 
between descriptions of the average group member and a 
behavior sample when an occupational label was added to 
the behavior sample; (2) increased similarity between 
descriptions of two different behavior samples with the 
same occupational label; (3) decreased similarity between 
two behavior samples with different occupational labels. 
None of the proposed measures were significantly influ- 
enced by occupational labels. 

Favorability of adjectives employed was determined 
from the judgments of 48 other undergraduates. While 
both were favorable, traditional content of the business- 
man stereotype was more favorable than the factory 





worker stereotype. Proposed measures of stereotype 
favorability indicated no influence of group labels on the 
favorability with which behavior samples were judged. 

The findings were interpreted as supporting the con- 
tention that traditional procedures of measuring stereo- 
types are inappropriate to definitions of stereotype which 
emphasize their distortive properties. 

The proposed approach to measurement of social ster- 
eotypes can be applied to other problems in which effect 
of information on judgment is to be determined, such as 
measurement of meaning. In all such cases, judgment of 
information as part of a larger context is to be preferred 
to judgment of information in isolation. 

Microfilm $2.00; Xerox $4.40. 84 pages. 


CONSEQUENCES OF THE JOINT CONSIDERATION 
OF INDIVIDUAL AND AGGREGATE DATA IN 
CORRELATIONAL SOCIAL RESEARCH 


(L. C. Card No. Mic 58-7766) 


Leo Meltzer, Ph.D. 
University of Michigan, 1958 


Chairman: Robert L. Kahn 


This investigation was designed to compare the efficacy 
of three ways of using responses to certain interview ques- 
tions in predicting responses to other interview questions. 
These three ways were: (1) individual responses as pre- 
dictors of other responses by the same individuals; (2) av- 
erages of the responses of all individuals in a group as 
predictors of other responses by the separate individuals 
in the same group; (3) a combination of both. 

The questions used to develop the individual and aggre- 
gate predictors were obtained from a nationwide interview 
survey of members of certain committees in the oil in- 
dustry. These questions pertained to a variety of social 
psychological variables. : 

The responses of the individual members which were 
predicted (the dependent variables) were obtained from the 
same interview. These items covered aspects of the mem- 
ber’s behavior and attitudes, as well as reports by him 
concerning the behavior of other members and of the com- 
mittee chairman. Two of the items used as dependent 
variables were: (1) Over the past 12 months--about a 
52-week period--in how many of those weeks would you 
estimate you had anything to do with the committee? (2) If 
someone in your committee failed to carry out his assign- 
ments, what do you think the chairman would do? 

Forty-three questions (or indices) were used to de- 
velop the individual predictors. The aggregate predictors 
were group averages of the same questions. Ten items 
were used as dependent variables. Thus there were 430 
possible comparisons of the predictive value of the aggre- 
gate versus the individual predictors. Similarly there . 
were 430 possible comparisons of the joint predictive 
value of the aggregate and individual predictors, in com- 
parison to either predictor considered separately. These 
comparisons were made in terms of a statistical tech- 
nique known as uncertainty analysis, and also by com- 
paring proportion differences in 2x2x2 contingency 
tables. 
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The results comparing predictions based on aggregate 
versus individual predictors were: 

(a) Aggregate predictors generally predicted the de- 
pendent variables better than did the individual predictors. 
(b) Where the dependent variable described the individual, 
himself, individual predictors tended to predict it better 
than aggregate predictors. Where the dependent variable 
referred to group process, aggregate predictors tended to 
predict it better. (c) Predictions by individual predictors 
were strengthened for individuals who reported many per-: 
sonal benefits of membership. (d) Predictions by aggre- 
gate predictors were strengthened in groups where the 
average report of the extent of group sanctions was high. 

The results pertaining to the joint utilization of the 
aggregate and individual predictors were: 

(a) Individual and aggregate predictors generally pre- 
dicted better when jointly used than when either was sep- 
arately used. (b) The extent of the improvement varied 
with the dependent variable. In some cases there was no 
improvement at all; in other cases the improvement was 
as high as 40%. (c) The content of the dependent variables 
for which joint prediction was effective did not seem to 
differ in any meaningful way from the content of the de- 
pendent variables for which joint prediction was less ef- 
fective. (d) The best percentages of improvement were 
obtained when the two predictors, considered separately, 
showed moderate relationships to the dependent variables. 
(e) The improvements were greater among individuals who 
were weakly identified with their groups. (f) The improve- 
ments were greater for individuals who rated themselves 
high on a variety of skills. 

The results suggest that an economical way to develop 
variables which can increase our understanding of individ- 
ual behavior is to combine scores obtained from individuals 
into various group measures which can then be used as 
predictor variables. In addition, the results suggest cer- 
tain hypotheses concerning the conditions under which it 
is advantageous to consider both aggregate and individual 
variables in the same research design. 
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A LONGITUDINAL STUDY OF 
INTERPERSONAL ATTRACTION IN 
A NATURAL GROUP SETTING 


(L. C. Card No. Mic 58-7775) 


Peter Gerhard Nordlie, Ph.D. 
University of Michigan, 1958 


The purpose of this study was to examine the develop- 
ment, stability, and change of attraction relations in a 
natural group situation by: 





1. testing certain predictions based on Newcomb’s 
theory of communicative acts; and 


. investigating the factor of length of time over 
which the group interacts as this variable relates 
to the dynamics of intra-group attraction rela- 
tions; and 


. demonstrating the possibility of tracing the conse- 
quences of certain theoretical assumptions about 
cognitive patterning in individuals for certain 
structural relations within a group. 


The study was conducted as part of the Michigan Group 
Study Project. A house was established as the research 
site which served as living quarters for two successive 
groups of seventeen undergraduate students. Subjects 
were selected such that no group members knew each 
other prior to coming together to live in the house. In 
each group, measures of the liking of each member for 
every other member were obtained each week for sixteen 
weeks, 

A set of interrelated predictions was made on the 
basis of certain properties of two-person systems, as 
postulated by Newcomb’s theory. 


1. Stability of attraction choices is lower at early 
stages of acquaintance than at later stages. 


. Popular group members have more stable attrac- 
tion choices than unpopular persons. 


Popular members have higher average agreement 
with other members about their relative pref- 

erence for other members than have unpopular 
persons. 


. Intra-pair attraction is positively related to intra- 
pair agreement, and this relationship increases 
over time. 


. The total group can be divided into subgroups on 
the basis of agreement, and these subgroups are 
characterized by a high degree of inter-member 
attraction. 


Analysis of the data resulted in a large measure of 
support for the predictions, in most cases at less than 
the .05 level of confidence. The factor length of time 
over which the group members interacted was found to 
be significantly related to most of the relationships ex- 
amined. The basic finding--the increasing relationship 
of the attraction between any two group members and the 
extent to which they agree about their liking for other 
group members--was interpreted as giving support to a 
fundamental postulate of Newcomb’s theory of commun- 
icative acts. 
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SOCIOLOGY, GENERAL 


AN EVALUATION OF THE QURAN AND OF 
WESTERN SOCIOLOGY AS GUIDES FOR 
IMPLEMENTING THE GOALS OF THE 

PAKISTANI CONSTITUTION, WITH SPECIAL 

REFERENCE TO PROBLEMS OF CONFLICT 


(L. C. Card No. Mic 58-7264) 


Mohammed Abdus Salam Ansari, Ph.D. 
The Pennsylvania State University, 1958 


Modern Pakistan proclaims itself to be an Islamic Re- 
public and bases its-Constitution on avowedly Islamic prin- 
ciples. The Constitution explicitly states, in fact, that it 
attempts to apply the principles embodied in the Quran to 
its political, social and economic life. This statement of 
principle implies that the Quran is actually capable of of- 
fering guidance in the administration of a modern semi- 
industrial society. This implication has not, heretofore, 
been critically examined in detail. But, the goals of the 
Constitution are focused on institutionalization of religious 
ideology of Islam. | 

The contemporary Pakistani society is involved in a 
process of social change, accelerated by rapid industrial- 
ization and urbanization. It is also characterized by con- 
flicts of various types which obstruct the achievement of 
the goal of promoting unity among Muslim groups and so- 
cial classes. The specific task of this study is to assess 
the contribution of the Quran and of the sociology of con- 
flict, as it has developed in the West, to an understanding 
of the areas of conflict in an Eastern society and to an im- 
plementation of the goal of Pakistani Constitution, namely, 
to revive the Islamic way of life. 

This is not a field study. The procedure used in this 
study is the content assessment of the Quran and the West- 
ern sociology to answer the question: Can the principles 
for dealing with conflict serve as a complete guide for 
dealing with the conflicts of a modern society? 

The main conclusions of this study are as follows: 

(1) The practical guidance embedded in the Quran is ori- 


ented to a definition of social situation as well as policy of | 


action, in a preindustrial and Gemienschaft type of society. 
The Quran itself has little to offer in the way of specific 
guidance for a modern and semiindustrial society such as 


Pakistan. However much religious inspiration it may offer, 


it lacks the orientation necessary for dealing with politi- 
cal, social, and economic problems, especially in the area 
of conflict. (2) So far as Western sociology is concerned, 
the contribution is twofold. In the first place, it offers a 
rich conceptual frame of reference for viewing and analyz- 
ing the dynamic social processes characterizing society. 
(3) With increasing industrialization and urbanization the 
problem of society are likely to be viewed more in psycho- 
logical and sociological terms than in economic and politi- 
calterms. (4) The chief conclusion is that the acceptance 
of scientific sociological research and its application to an 
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understanding and resolving of the conflicts of contempo- 
rary Pakistani society provide the most efficient means 
for the achievement of the goals of the Constitution, i.e., 
the promotion of unity among Muslims and institutionaliza- 
tion of Islamic ideology. 

Microfilm $2.20; Xerox $7.80. 167 pages. 


A STUDY OF CONTACTS AND CHANGES 
AMONG DIFFERENT GROUPS OF RURAL 
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(L. C. Card No. Mic 58-5875) 


John Benedict Yesuprakash Chitambar, Ph.D. 
Cornell University, 1958 


Chairman: W.A. Anderson 


This is a study of promoted change with emphasis on 
certain aspects of contact and change among rural people. 
It seeks more intensively to examine the social relation- 
ships involved between advocate and acceptor of change 
with particular reference to selectivity or non-selectivity 
of contact with the potential acceptor, by the advocate, and 
the resultant change on the part of the acceptor. 

The context of the study is the Allahabad Agricultural 
Institute, an inter-denominational college of agriculture 
located at Allahabad in north India. In 1952 a grant of 
funds from the Ford Foundation enabled this institution to 
initiate an expanded program of rural extension work con- 
sisting of production of extension teaching materials, 
training of personnel, evaluation of field activity and oper- 
ation of a pilot extension project in about 400 villages near 
the Institute. It is the latter activity that forms the im- 
mediate context of this study and to which it confines itself. 
The study has drawn heavily on data originally collected 
specifically for this purpose, 

Analysis of the performance of all 55 village extension 
workers or Gaon Sathis as they were called, reveals that 
during an average of 69.4 workdays per agricultural sea- 
son, each Gaon Sathi made 8.1 contacts, achieved 1.3 prac- 
tice changes, contacted 3.5 different villagers, and 
changed 1.0 villagers per workday. An average of 6.5 con- 
tacts per Gaon Sathi per workday resulted in one change 
of practice per Gaon Sathi per workday. 

While no attempt was made to standardize the type of 
teaching method used in promoting change or the extent of 
its use, Gaon Sathis used the individual conversation 
method the most and the flannelgraph, the least. They 
made increasing use of teaching methods as the program 
progressed. Four major categories of change were pro- 
moted, namely; agriculture, literacy, home and family 
and miscellaneous. In general, achievement exceeded 
targets set in each category. 

Analysis of different contacts made and practices 
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changed by 28 Gaon Sathis made on the basis of eight se- 
lected characteristics of villagers (sex, age, creed, caste, 
occupation, land area cultivated, literacy and family status), 
reveal the influence of selectivity of contact and change on 
the part of the Gaon Sathi in the different patterns of change 
exhibited. Further analysis of data reveal inter-variable 
influence (or the influence of variables on each other), in 
the case of some of the patterns of change exhibited. 

Gaon Sathis were grouped on the basis of seven differ- 
ent characteristics (creed/caste, academic training, method 
of approach, age, previous occupation and residence status). 
Analysis of these variables with those selected for changed 
villagers reveal differential patterns of functional relation- 
ship between the two in the acceptance of change, in almost 
all cases. 

The creation of a receptive environment both among 
rural people in the development area and within the devel- 
opment team among its members is essential for effective 
community development, for there is an interdependence of 
these receptive environments. Creation and maintenence 
of this enviroment among the latter group is basic, yet 
often neglected. There are definite principles and essen- 
tials to be observed in order to achieve this. 

Selective patterns of contact and change may be ex- 
pected from extension workers and from villagers having 
different characteristics. Programs of community develop 
ment would do well to recognize this for its direct impli- 
cations for selection of personnel, planning and operation 
of its program. Also pertinent to planning and operation 
are the practical implications of the study that relate to 
staff turnover and program efficiency; the relation of num- 
ber and extent of contacts to acceptance of change; the 
types of changes promoted and their complexity as related 
to acceptance by rural people filling different social roles. 

Basic to future development of effective programs of 
promoted. change in India, is the need for further study and 
research in certain specific aspects of the field. 
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THE DOCTOR’S ROLE: A STUDY OF 
CONSENSUS, CONGRUENCE, AND CHANGE 
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Ruth Elaine Hoffman, Ph.D. 
The University of Nebraska, 1958 


Advisers: J. O. Hertzler and Paul Meadows 


The rapid and pervasive changes in the physical world 
which the industrial and scientific revolutions have brought 
about have, in their turn, effected changes of similar mag- 
nitude in the social world. The shift from an agrarian, 
tightly knit, homogeneous social system to an urbanized, 
heterogeneous, technologically based social system has 
brought about an increase of secondary, formal, impersonal 
relationships with a corresponding decrease of primary, 
informal, and highly personalized relationships. Some of 
the typical consequences of rapid and disruptive change 
are.a lack of consensus regarding behavioral prescriptions 
and a lack of consensus regarding actual behaviors them - 
selves. Further, there is often a discrepancy between be- 
havioral prescriptions and actual behaviors, such that be- 





havioral prescriptions retain for some time the character - 
istics of the previously stable system while behaviors are 
more quickly altered to meet the different demands of a 
new situation. 

In order to discover whether or not the role of the 
medical doctor and the doctor-patient relationship have 
also undergone something of this nature, two dimensions 
of the medical doctor’s role have been investigated. The 
configuration of general role prescriptions and the config- 
uration of actual role behaviors of the doctor, as each was 
perceived by the layman, were established through two 
hundred and twenty interviews with persons of diverse 
ages, socio-economic, and socio-cultural backgrounds. 
The term “general role prescriptions” refers to those be- 
haviors and attitudes which the layman, in this instance, 
indicates ought to be binding on the medical doctor By 
the term “actual role behaviors” is meant the beh: ‘iors 
and attitudes which the layman reports are actually dem- 
onstrated by doctors. 

An analytic paradigm was devised to permit the clas- 
sification of prescribed and actual behaviors as either 
primary or secondary. Primary behaviors are those 
characteristic of a highly personal, informally ordered, 
intimate relationship wherein individuals are inclined to 
view each other as ends in themselves rather than as 
means to an end. Secondary behaviors, on the other hand, 
are those characteristic of an impersonal, formally or- 
dered relationship wherein individuals tend to view each 
other as means to an end, 

It was anticipated that behavioral expectations applied 
to the doctor would retain many of the characteristics of 
the primary relationships, while the perception of actual 
behaviors (and, we would infer, the behavior itself) would 
contain many more secondary characteristics than the be- 
havioral prescriptions. The data bear out this assumption. 
Approximately eighty per cent of all respondents pre- 
scribe a primary relationship between doctor and patient. 
But only fifty-eight per cent of all respondents perceived 
the doctor’s actual behavior to be of a primary nature, 
Behavior was found to be congruent with expectations 
(whether primary or secondary) by approximately sixty 
per cent of all respondents. There were very small differ- 
ences between persons of different social backgrounds. 
While it is not possible to say at precisely what point lack 
of consensus and lack of congruence between expectations 
and behavior constitute severe disorganization, it is im- 
probable, given the lack of congruence that was demon- 
strated, that the doctor-patient relationship operates with 
either optimum stability or effectiveness. 
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IDEOLOGY AND INSTITUTIONAL CHANGE: 
A CASE STUDY OF MARRIAGE AND THE 
FAMILY DURING THE PROTESTANT 
REFORMATION IN GERMANY 


(L. C. Card No. Mic 58-3771) 


Walter Andrew Juergensen, Ph.D. 
The University of Nebraska, 1958 


Advisers: Joyce O, Hertzler and Paul Meadows 


Ideologies have a functional relationship to institutions 
and institutional change. This study deals with the role of 
ideological change in the modification of a social institu- 
tion, in this instance, that of marriage and the family. It 
is assumed that just as an institution is a function of an 
ideology, so an institutional change is a function of ideolog- 
ical change. It follows that re-organization of the one gen- 
erally involves re-organization of the other. 

This study tests Karl Mannheim’s proposition concern- 
ing the relationship of ideological change to institutional 
change by means of a critical analysis of the Lutheran 
concept of marriage and the family as it evolved during 
the period of the Protestant Reformation in Germany, 

Mannheim in Idology and Utopia presents his conception 
of the role of ideological and utopian thinking in institu- 
tional change. According to Mannheim, utopian thinking 
tends to generate changes in the existing order, while ideo- 
logical thinking directs activity toward the maintenance of 
the existing situation. To him institutional change is 
brought about by a change in the underlying ideology of an 
institution; and institutional change is a function of ideologi- 
cal change. Among the proponents of change there occurs, 
in time, a shift from a utopian to an ideological mentality. 
Mannheim used political institutions to demonstrate the 
relationship that exists between an institution and its ide- 
Ology. The present study seeks to establish whether a 
utopia -to-ideology shift took place in Luther’s concepts of 
marriage and family. Luther’s views were taken from his 
original writings as they appear in the Weimar Ausgabe of 
Luther’s Werke. 

The Lutheran philosophy of marriage and the family 
which evolved during the Protestant Reformation seems to 
have undergone a shift from a utopian to an ideological po- 
sition. Viewing the rediscovery of Scriptural principles 
involving marriage and family matters as utopian at first, 
Luther shifts to an ideological position. The Scriptures 
supplied him with those ideas which prompted him to work 
for change in the prevailing order. As part of the develop- 
ment of Luther’s thinking during the Reformation, his 
views shifted from a “projected” to a “defensive” mental- 
ity, using the Scriptures to justify his new position. Being 
convinced that the Bible was the sole authority in marriage 
and family matters, he no longer felt constrained to uphold 
many of the prevailing laws and ordinances of the Church. 
In contrast to his earlier training, he now defends as 
Scriptural such principles as: the clergy is not to be 
denied the right to marry; instead of forbidding divorce, 
the marriage relationship may be broken by divorce for 
reasons enumerated in the Scriptures; instead of uphold- 
ing the claim that the Church is the final authority in the 
regulation of marriage, it is a civil matter to be controlled 
by the State; marriage is not to be viewed as a sacrament; 
forced celibacy is contrary to nature; the married state is 
not to be considered spiritually inferior to the celibate 





state. As these projected changes in the institution of 
marriage and the family became ideological in nature, 
they appear to support Mannheim’s thesis of ideological 
and institutional change. 

Microfilm $3.45; Xerox $11.80. 267 pages. 


FATHERS AND SONS: CONFLICT RESOLUTIONS 
OF THIRD GENERATION AMERICAN JEWS 


(L. C, Card No. Mic 58-7027) 


Judith Rita Kramer Leventman, Ph.D. 
University of Minnesota, 1958 


This inquiry into the dynamics of social change ina 
minority group focuses on the social tensions experienced 
by succeeding generations of American Jews and the reso- 
lution of these tensions. The theory of generations upon 
which the study is based is derived largely from the work 
of Karl Mannheim. A generation arrives at some resolu- 
tion of the shared tensions of its life situation in terms of 
its available means and common conditions. A review of 
the literature on first and second generations establishes 
the historical dimension necessary for understanding the 
third generation and reveals that minority group status 
determines their life situations and the means available to 
them. 

The shared critical experience of the first generation 
was that of immigration. Members of this generation re- 
sponded to the tensions of economic and social survival by 
employing available occupational skills in the lower levels 
of the garment industry and retail trades. They also re- 
sponded by establishing ritualistically correct communities 
in segregated ghettos where the traditional orthodox syna- 
gogue was the dominant institution. Members of the second 
generation were characterized by marginality resulting in 
tensions for social improvement. They achieved mobility 
into profitable middle class occupations and left the ghet- 
tos of their fathers to establish their own middle class 
“gilded ghettos.” Traditional religious behavior was 
adapted to meet the demands of American life, the major 
resolution being the Conservative synagogue. 

The empirical focus of this study is upon the conflict 
resolutions of third generation American Jews who respond 
selectively to the world of their fathers by accepting some 
aspects of this world, modifying some aspects and reject- 
ing others. A sample of one hundred third generation 
members of the Minneapolis Jewish community was inter- 
viewed, Members of the third generation are defined as 
those whose fathers were born in the United States or who 
arrived in the United States before they were.18. The fol- 
lowing general hypotheses were tested: 


1) The third generation accepts the more successful 
economic resolutions of the second generation and 
improves the less satisfactory ones. 


2) The third generation accepts the religious resolu- 
tions of the second generation with modifications. 


3) The third generation rejects the social resolutions 
of the second generation. 


The statistical findings suggest that these hypotheses 
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cannot be rejected, Members of the third generation are 
college educated men who tend to enter successful family 
businesses when they are available or to advance beyond 
the occupational status of their fathers by entering new and 
more prestigeful occupations. Fewer of the third than the 
second generation are self-employed in trade, commerce 
or manufacturing, more have salaried employment in one 
of the professions or semi-professions. 

There are few significant differences in the religious 
behavior of second and third generation. Most members of 
the third generation continue to belong to the Conservative 
or Reform synagogues of their fathers, attend services on 
the High Holidays and observe certain child-centered rit- 
uals, Modifications in religious patterns are in the direc- 
tion of greater conformity with the majority religion. 

The greatest changes are occurring in other social 
spheres where the third generation is rejecting the resolu- 
tions of the second. Members of the third generation are 
moving from the predominantly Jewish community of their 
fathers to “mixed” suburbs. Although their close friends 
continue to be Jews, more sons than fathers include non- 
Jews in their social circles and maintain membership in 
non-Jewish or mixed organizations. The sons reject the 
exclusively Jewish social world of their fathers and engage 
in more extensive interaction with non-Jews. 

Microfilm $4.85; Xerox $16.20. 380 pages. 


CLASS AND ETHNIC TENSIONS: 
THE STRATIFICATION OF A MINORITY GROUP 


(L, C. Card No. Mic 58-7028) 


Seymour Leventman, Ph.D. 
University of Minnesota, 1958 


The present study explores the relationship between 
conflicting organizational principles in the social stratifi- 
cation of a minority group. These principles involve al- 
ternative forces exerted by overlapping stratification sys- 
tems, those indigenous to the minority and to the majority 
communities, The guiding thesis is that minority situation 
as well as economic class are required to explain minority 
group behaviors. 

The specific group studied is the Minneapolis Jewish 
community. In 1958 there were about 23,000 Jews in Min- 
neapolis or approximately 3 per cent of the general popu- 
lation which is close to the national figure of 3.5 per cent. 
Synagogue membership is currently at an all-time high 
with approximately 65 per cent of Minneapolis Jews be- 
longing to synagogues. Religious school enrollment is also 
increasing. At the same time, Jewish institutions are 
highly acculturated and many traditional customs are no 
longer observed, For example, while synagogues member- 
ship is high, attendance and ritual observance is low. 
Yiddish is seldom if ever spoken. 

The major hypothesis of this study is that the higher 
the status in the Jewish community the greater the partici- 
pation in the general community with a resulting increase 
in non-Jewish traits. The sample consisted of 100 cases, 
90 drawn from a country club representing a high status 
group and 50 drawn from a lodge representing a low status 
group. The data were obtained by an interview schedule 
administered by the investigator. 





The major findings show that lodge members have an 
annual mean income of $6,540, are high school educated 
proprietors and craftsmen who live in predominantly Jew- 
ish neighborhoods and own houses worth an average of 
$13,833, They vote Democratic, have Jewish surnames 
and give their children Jewish names, Lodge members 
send their children to public schools, local state colleges 
and to Talmud Torah, They belong to all-Jewish organiza- 
tions, contribute mostly to non-Jewish causes but are not 
active in these causes. They have no gentile friends and 
in general have little contact with them. Lodge members 
belong to Orthodox and Conservative synagogues, attend 
fairly regularly and are relatively observant. 

In contrast, club members have an annual mean income 
of $27,500, are college educated managers and profession- 
als who live in non-Jewish neighborhoods and own houses 
worth an average of $22,593. They vote Republican, have 
non-Jewish surnames and give their children non-Jewish 
names. Their children attend private schools and eastern 
colleges and receive a minimum of religious education. 
Club members observe Christmas by sending cards, keep- 
ing trees and exchanging gifts. They belong to non-Jewish 
organizations, have gentile friends and relatively more 
intimate social contact with them. They belong to the Re- 
form synagogue, attend on High Holidays only and are 
comparatively non-observant. 

These findings verify the major hypothesis. Club mem- 
bers, in interacting more extensively with the wider com- 
munity have adopted more of its values and behaviors than 
have lodge members. The latter’s social activities are 
confined largely to the Jewish community where they grant 
status by observance of traditional Jewish values. The 
high status of non-observing club members is guaranteed 
by their economic affluence which allows them to seek 
status in the general community as well. The low status 
of lodge members is guaranteed by their lack of economic 
affluence and dedication to traditional Jewish values. The 
ambiguity in the class and status situations of Jews is 
therefore largely attributable to the merging within the 
Jewish community of the values of the non-Jewish and 
Jewish communities. 

In certain respects the findings are applicable to all of 
American Jewry especially as to the position of Jews in 
the economy and the changing Jewish institutional struc- 
ture, Fund-raising and the social club are becoming the 
basic Jewish institutions while the synagogue retains its 
members through social rather than religious functions. 

Microfilm $3.95; Xerox $13.20. 305 pages. 


SOME ASPECTS OF ECONOMIC GROWTH AND 
THE UNEQUAL RATES OF POPULATION 
INCREASE OF LARGE STANDARD 
METROPOLITAN AREAS, 1940-1950 


(L. C. Card No. Mic 58-7770) 


Wilson Raymond Mills, Ph.D. 
University of Michigan, 1958 


Large metropolitan areas in the United States are cur- 
rently increasing their populations at widely varying rates. 
Various explanations for these unequal growth rates have 
been suggested, The empirical utility of one such 
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explanation, the urban economic base hypothesis, is exam- 
ined in this dissertation. 

The hypothesis of this study, the urban economic base 
hypothesis, states that the rate of population increase of 
urban units is a function of the growth of the institutions 
and activities in the urban units that bring money into the 
area from outside, 

Data used in the testing of this hypothesis are secured 
from United States Census volumes. Indices are created 
which represent the rates of increase of the population and 
growth of basic and nonbasic activity in each of the 77 
largest Standard Metropolitan Areas (as defined by the 
Census Bureau) in the United States, 1940-1950. The 
hypothesis is tested by the use of multiple regression 
analysis. 

Four indices are found to combine in a regression equa- 
tion which explains 70 percent of the variance in the growth 
rates of the 77 areas studied. The four indices are: 

(1) relative increase in manufacturing and mining employ- 
ment, 1940-1950; (2) per capita expenditures by the fed- 
eral government constructing military installations, 1940- 
1950; (3) the percent of the employed group working in the 
manufacturing and mining industries in 1940; (4) the per- 
cent of the labor force unemployed in 1940. These indices 
are examined and the conclusion is reached that they can 
most reasonably be interpreted as representing either the 
growth of a means of bringing money into the area from 
outside or a necessary control variable. 

Additional indices are examined, primarily as aids to 
understanding the four indices mentioned in the preceeding 
paragraph. In addition, the United States is divided into 
two major regions and the four indices mentioned above 
are found to provide a fairly adequate statistical explana- 
tion of the unequal growth rates of large Standard Metro- 
politan Areas within each of the major regions. It is also 
shown that the exclusion of the three fastest growing 
Standard Metropolitan Areas from the analysis will have 
no effect upon the conclusions reached. This last item of 
information indicates that the lack of normalcy in the dis- 
tributions is not effecting the conclusions of the study. 

The findings support the proposition that growth in ac- 
tivities which bring money into the area from outside is 
closely associated with population growth in large Standard 
Metropolitan Areas. The data also support the idea that 
change in the number of people employed (a measure of the 
expansion of the total economy of the area) is very closely 
associated with population growth among the units studied. 

| Microfilm $2.00; Xerox $7.20. 152 pages. 


POWER AND INFLUENCE IN 
A CHANGING SUBURBAN COMMUNITY 


(L. C. Card No. Mic 58-2776) 
Ted Clifford Smith, Ph.D. 
University of Utah, 1958 


Chairman: Henry H. Frost 


Introduction.—An obvious consequence of the industrial 
revolution has been the emergence of the urban community. 
A recent extension of this development has been the growth 





of the metropolis with its various fringe and satellite parts. 





The suburban community constitutes one of these periph- 
eral developments. This is a type of community in which 
people reside, but who work, for the most part, in other 
parts of the larger metropolitan area. In many instances, 
this movement has involved the extension of the metropoli- 
tan area in already established towns. A consequence has 
been an influx of persons into the community from the 
city. There exists, therefore, the probability that such a 
community will consist of residence groups with different 
orientations to the community. Those who are longer es- 
tablished will likely have established their contacts within 
the community and will thus have a more local-orientation 
than the newcomer suburbanites, whose associations and 
values will likely be tied to the larger urban center. 

It has been hypothesized that such differences in orien- 
tation will exist, and that the more local-oriented will tend 
to involve themselves more in local, interaction-centered 
associations than the cosmopolitan-oriented suburbanites. 
This will have certain consequences related to community 
organization. An important aspect of community organi- 
zation is the hierarchy of power which determines socio- 
political policy. The exercise of power in terms of that 
hierarchy will probably be affected by the extent of involve- 
ment of a person in local informal and interaction-centered 
formal associations. An objective of this study was to de- 
termine whether or not this was so. 

Findings.—A case analysis, based on interviews with a 
sample of residents of Northville, a suburban community, 
was made. It was found that approximately one-half of the 
residents were newcomer suburbanites, and the other half 
were longer established. The data indicated that the new- 
comers were considerably more cosmopolitan-oriented 
than local, and that the established residents were more 
local-oriented than cosmopolitan. It was also shown that 
the newcomers did not participate extensively in local, 
interaction-centered associations, whereas the established 
residents did. The newcomers were quite active in en- 
gaged in associational relationships in the larger metro- 
politan area, but outside the local community. 

Data obtained by interviewing heads of voluntary asso- 
ciations and chairmen of important civic committees fur- 
ther indicate that the persons perceived to be public lead- 
ers in the community were those most actively involved in 
local informal and interaction-centered formal associa- 
tions. Public leaders were defined as those persons hav- 
ing the greatest capacity to take determinative action in 
the community’s socio-political system. 

Inasmuch as economic dominance is generally associ- 
ated with power in local community structures, data were 
collected to determine its significance as an intervening 
variable in public leadership. It was shown that the eco- 
nomically dominant residents became public leaders only 
to the extent of involvement in local associations. In tra- 
cing public leadership in Northville historically, it was 
found that there appears to have been a marked withdrawal 
of economic dominants from manifest participation in the 
community’s socio-political system as the community has 
become increasingly suburbanized, 

Microfilm $2.65; Xerox $9.20. 201 pages. 
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ATTITUDES TOWARD FORMAL STRUCTURE 
IN TWO PUBLIC BUREAUCRACIES 


(L. C. Card No. Mic 58-7021) 


Holger Richard Stub, Ph.D. 
University of Minnesota, 1958 


This study is an attempt to investigate some of the atti- 
tudes and values which the employees in two public agen- 
cies held toward certain aspects of bureaucratic organiza- 
tion. In so doing, an index of fifteen items was constructed. 
It was based on Weber’s description of bureaucracy which 
includes: (1) the importance of maintaining agency records 
and files, (2) an emphasis on technical efficiency, (3) ac- 
tion governed, as far as, possible, by rules, (4) a rigid 
authority structure with defined channels of communication 
and, (5) the importance of the system of organization over 
and above the importance of the individual and the work he 
does. The items of the index were designed to elicit the 
employee’s attitudes toward these aspects of organization. 
It was called an index of service orientation. The opposite 
of service orientation was considered as a procedural 
orientation. Conceptually, a service orientation was de- 
fined as that kind of orientation wherein the employee 
views certain characteristics of large scale organization 
as means to organizational goals rather than as ends-in- 
themselves. 

The general working hypothesis was that certain factors, 
relating both to individuals and to the social structure of 
an agency, are important in determining the degree of 
service orientation. Specifically ten hypotheses were de- 
rived from previous theoretical and empirical studies in 
bureaucracy. In general terms the hypotheses were as 
follows: A service orientation is positively related to 
(a) working in cohesive work groups, (b) satisfaction with 
promotional policies and practices, (c) the attitude that 
colleagues are adequately trained and competent, (d) an 
informal atmosphere between formal status levels, 

(e) working under conditions that cover a relatively wide 
range of activities, (f) social participation outside the job, 
and (g) position or rank in the official hierarchy. One of 
the hypotheses (h) asserted that no relationship existed 
between service orientation and job satisfaction. The last 
one (i) was that a service orientation was a function of spe- 
cific traditions that grow up historically in a given occu- 
pational group rather than of formal organization gener- 
ally. The data tended to support four of the hypotheses 
listed above -- (d), (g), (h), and (i). 
| The research findings were based upon the responses 

to an extensive questionnaire administered to a personnel 
department and a child welfare department of a midwest- 
ern state government. Each agency consisted of approxi- 
mately 50 employees. Indices of service orientation, group 
cohesiveness, office informality, social participation, and 
job satisfaction were used. The statistical techniques and 
other devices utilized consisted of: chi square, Pearsonian 
correlation, analysis of variance, and extensive use of so- 
ciometric techniques in determining work groups and 
group cohesion. 

Microfilm $2.75; Xerox $9.40. 210 pages. 





SOME CRITICAL BEHAVIORS REQUIRED IN 
CASEWORK PRACTICE: AN EXPLORATION 
INTO THE USE OF THE CRITICAL INCIDENT 
TECHNIQUE FOR IDENTIF YING 
CRITICAL CASEWORK BEHAVIORS 


(L. C. Card No. Mic 58-7022) 
Calvin Yukio Takagi, Ph.D. 
University of Minnesota, 1958 


Adviser: Lyndell B. Scott 


Current supervisory and evaluatory procedures in 
casework assume the existence of a set of standards 
against which observations of performance may be com- 
pared, Generally, however, it is agreed that these stand- 
ards are not clearly enough specified. 

The purpose of this study was to explore the feasibility 
of employing the Critical Incident Technique to identify 
specific behaviors required for effective casework per- 
formance. If these behaviors can be reliably observed and 
classified, they could serve as a basis for developing ob- 
jective standards for casework performance. 

The study entailed collecting critical incidents from six 
faculty field work instructors supervising 31 first-quarter 
graduate students at the University of Minnesota School of 
social Work. A critical incident described a delimited 
situation in which a worker performed some activity that 
made a “significant contribution,” either positive or nega- 
tive, to the general aim of improving the welfare of clients. 
What the worker did was identified as a ‘critical behavior.” 

A total of 219 critical incidents was collected over a 15 
week period. In order for incidents to be included in the 
study, four of the supervisors needed to agree that the in- 
cidents were truly critical and either effective or ineffec- 
tive. Of the 219 incidents, 207 met these criteria. A total 
of 383 critical behaviors was abstracted from the incidents. 

Critical behaviors were sorted and combined to form 
39 sub-categories. The sub-categories were combined into 
7 major categories: (1) the worker in direct relation to 
his client; (2) the worker as a diagnostician and formulator 
of treatment; (3) the worker and his attitudes toward 
clients; (4) the worker in relation to supervision; (5) the 
worker in relation to agency; (6) the worker as a “team 
member”; and (7) the worker and his professional respon- 
sibilities. Descriptions were written for each major cate- 
gory and sub-category. 

An estimate of the consistency of judgments involved in 
abstracting behaviors and in classifying them into catego- 
ries was obtained by having four judges make these two 
judgments for a random sample of 41 incidents. The 
judges familiarized themselves with the category descrip- 
tions, read the incidents, abstracted behaviors, and classi- 
fied them. All classifications of behaviors made by judges 
were compared with classifications made by the investi- 
gator. Comparisons were scored according to a five-level 
scale. Out of the 41 incidents, the number of disagree- 
ments in classifications of behaviors between judges and 
the investigator ranged from 3 to 10. The number of “per- 
fect” agreements ranged from 11 to 14. Intermediary 
levels of agreement ranged between 20 and 24, 

In order to determine if the number of disagreements 
would decrease if the judges could choose among selected 
category descriptions which might have applicability, the 
“no agreement” incidents were re-administered. Asa 
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control, the “perfect” agreement incidents were also re- 
viewed, Disagreements remaining after the review ranged 
from 1 to 4; “perfect” agreements from 9 to 13; and the 
intermediary levels of agreement from 27 to 31. The find- 
ings suggested that if judges are given greater familiarity 
with the categories and if their attention is focused on se- 
lected categories, the consistency of judgments involved in 
the identification and classification of behaviors is in- 
creased, 

The study demonstrates the feasibility of applying the 
Critical Incident Technique to the analysis of casework 
performance, That a high degree of consistency in obser - 
vations of performance can be obtained is suggested by the 
_ fact that four casework supervisors could agree in 207 out 
of 219 incidents both as to the criticalness of the incidents 
and their effectiveness or ineffectiveness. There also ap- 
pears to be substantial consistency among judges in mak- 
ing the judgments involved in abstracting and classifying 
critical behaviors. 

Microfilm $2.05; Xerox $7.40. 156 pages. 


THE AMERICAN UNIVERSITY 
AS A BEHAVIORAL SYSTEM 


(L. C. Card No. Mic 58-5971) 


Richard Robb Taylor, Jr., Ph.D. 
The University of North Carolina, 1958 


Supervisor: John W, Thibaut 


Thirty academic departments drawn by stratified sam- 
pling methods from five major Eastern and Midwestern 
American universities were studied by means of question- 
naires submitted to all their members. In an effort to de- 
termine factors associated with departmental excellence 
as measured by self-ratings of each department’s national 
reputation in its own field, a multiple regression equation 
was computed, utilizing five independent variables: (1) the 
morale of departmental members, (2) departmental size, 
(3) equalitarianism of participation in departmental 
decision-making, (4) similarity of the department’s over- 
all power hierarchy and its esteem hierarchy, and (5) the 
degree of unitariness of the department’s power structure 
as manifested by influence patterns in fourteen areas of 
departmental policy and action. 

While the morale of departméntal members was the 
only variable which achieved statistical significance as a 
predictor of academic excellence, the unitariness-of- 
power -structure variable was regarded as an important 
concept, of potential value in developing a proposed dis- 
tinction between the bureaucracy and the collegium as dif- 
ferent types of complex formal organizations. This vari- 
able and the method of rank order correlation employed in 
its measurement also appear promising in reconciling ap- 
parent discrepancies between the findings of C. Wright 
Mills, Floyd Hunter, and Elihu Katz and Paul F. Lazars- 
feld in their investigations of power and influence relation- 
ships in various social aggregates. 

The role of the departmental chairman was subjected 
to scrutiny. It was found that, for the fourteen policy 
areas studied, there was a tendency for more of the thirty 
chairmen to be in first position on the power hierarchy 





relating to a less important policy area, and for fewer 
chairmen to be in first position on the power hierarchy 
relating to a more important policy area. This finding was 
interpreted as supporting the validity of the proposed dis- 
tinction between the collegial and the bureaucratic forms 
of complex organization. 

This study represents a pioneering sociological inquiry 
in presenting systematically-collected data regarding the 
structure and functioning of the American university as a 
behavioral system. It has served to point out some of the 
obstacles which may be expected in future studies of insti- 
tutions of higher learning, and some of the questions which 
might well be asked in such future research. 

Microfilm $2.35; Xerox $8.20. 180 pages. 
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INTERFAITH MARRIAGE 
IN AN URBAN AREA 


(L. C. Card No, Mic 58-2916) 


Jerold Sheldon Heiss, Ph.D. 
Indiana University, 1958 


This study was based upon a sample of 1167 persons 
who are representative of the “ever-married” population 
of the “Midtown” section of New York City. Three hundred 
and four of the respondents were intermarried and 863 
were intramarried, 

Three basic hypotheses were tested, They were: 

1. People who intermarry differ from people who intra- 
marry on premarital variables that may be relevant for 
martial outcome, } 

2. Intermarried respondents differ from intramarried 
respondents on postmarital factors. 

3. Comparable, i. e., matched, intermarried and intra- 
married respondents do not differ on postmarital variables. 
The groups were found to differ on a variety of pre- 
marital factors. In general, the intermarried were char- 
acterized by a lesser tie to religion and family when they 
were young, greater emancipation from parents at time of 
marriage, and greater dissatisfaction with parents during 

childhood, 

Each of these findings was interpreted as meaning that 
a significant bar to intermarriage was not present for per- 
sons with that characteristic. On one level, such people 
are not likely to be subject to effective anti-intermarriage 
pressures. In addition, several of the factors contribute 
to the development of attitudes favorable to interfaith mar- 
riage. 

The tests of the second and third basic hypotheses in- 
dicated the degree to which the outcomes of interfaith mar- 
riage differed from the results of intrafaith marriages. 
They also indicated the relative contribution to these dif- 
ferences of premarital factors and marriage type (inter- 
faith in contrast to intrafaith). The postmarital variables 
investigated were adjustment and satisfaction, children, 
interpersonal relationships, and religiosity. 

The results in each of the religious groups were as 
follows: a) Catholics - Interfaith marriage resulted in 
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lessened satisfaction and fertility, Premarital factors, but 
not marriage type, led to differences between the groups 
on interpersonal relationships and religiosity. b) Protes- 
tants - Neither premarital factors nor marriage type pro- 
duced differences between Protestant intermarriages and 
intramarriage except for the variables having to do with 
religiosity. In this instance, premarital factors, but not 


marriage type, led to differences. c) Jews - On all factors, 
differences on premarital variables, but not marriage type, 


led to differences between interfaith and intrafaith mar- 
riages. 

The deleterious effect of intermarriage upon the ad- 
justment and satisfaction of Catholics was interpreted as 
being a result of the continued opposition of Church and 
family to the marriage and the failure or inability to fol- 
low patterns of behavior internalized early in life. These 
are, however, only potential sources of strain. They re- 
sulted in actual strain because many intermarried Catho- 


lics continued to identify with the Church and their families. 


A partial test of this interpretation was possible with the 
available data. The indication was that the explanation 
was essentially correct. | 

We believe that intermarriage did not lower the satis- 
faction of Protestants because they were not subject to the 
pressures described above. Intermarried Jews were not 
affected because they broke their ties; and, therefore, the 
potential sources of dissatisfaction were not effective. 

Microfilm $2.95; Xerox $10.00. 225 pages. 


REACTIONS AND PATTERNS OF ADJUSTMENT 
OF THE FAMILY TO ITS MONGOLOID CHILD 


(L. C. Card No. Mic 58-5617) 


Elizabeth Rose Kramm, Ph.D. 
University of Pittsburgh, 1958 


The focus of the study was on the family and its reac- 
tions and adjustments to having a mongoloid child living at 
home, 

Two hypotheses were formulated as follows: (1) That 
data on parental reactions, patterns of adjustment and 
family relationships can be collected and described and 
meaningful conclusions drawn by use of the case-study 
method and interview schedule, and (2) that the change in 
social behavior and relationships of family members may 
or may not result in strengthened family solidarity follow- 
ing the birth of the mongoloid, depending to some extent 
on the presence of certain socio-cultural, psychological, 
and biological factors. 

The size of the study group was limited to 50 mongoloid 
children and their families. Mongoloid children ranged in 
age between 3 and 32 years. Lists of families were ob- 
tained through cooperating agencies, and represented dif- 
ferent socio-economic status levels. 

The case-study method utilizing the direct and indirect 
interview of family members — mainly the parents — was 
supplemented by observations of the family. The Vineland 
Social Maturity Scale was administered, Multiple extended 
visits were made to the homes of the first 10 families who 
participated in order to develop an interview schedule. 
One home visit averaging eight hours in length was made 
to the homes of the remaining 40 families. 





Case illustrations document findings. More important 
observations supporting the first hypothesis are: The 
birth of the mongoloid child into the family became a major 
point of reference in the lives of all members of the fam- 
ily; families demonstrated outstanding capacity to adjust 
and adapt themselves to the proionged infancy of the child; 
reactions of parents to a diagnosis of mongolism were 
(a) short-term violent reactions followed by continuing 
adjustments and (b) prolonged secondary reactions fol- 
lowed by growing awareness and continuing adjustments; 
parents commented on the negative attitude of the doctor 
who first diagnosed and interpreted mongolism to them; 
“acceptance” of the mongoloid emerged as a process which 
varied in intensity from family to family and took place 
over a period of time; about half the number of families 
had their child on a waiting list for custodial care but pri- 
marily to give protection to him; parents wanted their 
child home while he was young because they felt they could 
give more love and care to the child and because they felt 
the child contributed to character building of the normal 
siblings; many changes in family organization were made 
in order to adjust to the child; families were urged into a 
reorientation of social values as part of the adjustment 
process. Some observations supporting the second hypoth- 
esis are: a constant paternalistic type relationship char - 
acterized the interaction of normal siblings and the mon- 
goloid and the child became the focal point of mutual 
interest and affection; many parents felt emotionally 
closer to one another after the birth of the child; the child 
had no adverse effect on a marriage that was strong prior 
to his birth; however, this adjustment depended on the 
presence of certain socio-cultural, psychological, and bio- 
logical factors, a few of which were the family’s mutual 
orientation to a system of religious beliefs which saw pur- 
pose in the child, the mother’s health and ability to care 
for the child and her consistent use of discipline, and so 
on. Practical implications of the study reveal gaps which 
need to be bridged in order to help families who have a 
mentally retarded child. 

Microfilm $3.35; Xerox $11.40. 260 pages. 


VALUE PATTERNS AND THE FAMILY 
IN A RURAL COMMUNITY 


(L. C. Card No. Mic 58-7288) 


George Alan Lee, Ph.D. 
The Pennsylvania State University, 1958 


Dominant in Western thought and action is a rational 
pattern of status-roles guiding the decisions of the lead- 
ers and the led. Cross-cutting this system is an affective 
mode, found in family living, that may be viewed in the 
context of Western culture as fulfillment of a basic desire 
for security in love. Life within the family, as a subsys- 
tem of society, provides an alternative for the individual 
to more rational influences such as his occupational sub- 
system. 

The dependent variable of the study is family choice 
and is subdivided into seven family indices and a system- 
atic sample of 12 other items taken from the family sec- 
tion of a questionnaire used in a community survey of 
Martinsburg in 1952. These choices preferences are part 
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of a larger social context. The social context consists of 
value patterns and situational factors. Independent varia- 
bles of the study were grouped under these divisions. 

The three value patterns that were constructed were 
designated as (1) Traditional Values, (2) Dominant Interest 
and (3) Personality Adjustment. Five situational factors 
selected as representative of available data were (A) Sex, 
(B) Place of Residence, (C) Age, (D) Status and (E) Reli- 
gious Denomination. Stated in null form the hypotheses of 
the thesis are: | 








1. There is no relation between the five situational 
factors and family choices 1 through 19 at the .05 
level of probability. 


. There is no relation between the three value pat- 
terns and family choices 1 through 19 at the .05 
level of probability. 


. There is no more relation between the value patterns 
and family choices than between the situational fac- 
tors and family choices at the .05 level of probabil- 
ity. 


The statistical tool used to ascertain these relation- 
ships was the Chi-Square test. Chi-Square was chosen 
because of its broad application to the heterogeneous type 
of data available. It was established that a greater number 
of relationships occurred in hypotheses one and two than 
could have occurred by chance at the .05 level of probabil- 
ity, rejecting the null hypothesis at this level. The third 
hypothesis was not rejected. 

Three specific findings have been established. The 
first concerns the~-direct role relationship between the 
husband and wife. Most of the Martinsburg sample did not 
feel that mutual understanding and love were of primary 
importance in marriage. If the informant felt the impor- 
tant aspects of his marriage were mutual understanding 
and love, the informant was likely to: (1) have theoretic 
type interests in life, (2) be a woman, (3) have a high so- 
cioeconomic status score and (4) be from 18 to 35 years 
of age. 

The second finding concerns the attitude of the parent 
toward the child and the adolescent. If the parent believed 
that children should not be punished severely for infrac- 
tions of parental rules, this parent was likely to: (1) have 
a contemporary set of political, educational and religious 
values, (2) have an adjusted personality, (3) be young and 
(4) have a high socioeconomic status score. But the pa- 
rental relation to the adolescent is the reverse. The same 
group of people which believed in gentle encouragement of 
the child believe in severe restriction of the adolescent. 

The third major finding concerns the role of the mar- 
ried woman, While the Martinsburg sample was strongly 
traditional in husband-wife relations, and moderately tra- 
ditional in parent-child interaction, the emphasis was for 
equalitarianism in women’s rights inside the home and in 
the community. If the male dominant response was made, 
the informant was likely to be: (1) traditional in value 
orientation, (2) maladjusted in personality, (3) a member 
of a Brethren or Sect church and (4) low in socioeconomic 
status. Microfilm $2.55; Xerox $8.80. 195 pages. 





SOCIOLOGY, PUBLIC WELFARE 


POLICY FORMULATION AND DEVELOPMENT 
IN PUBLIC ASSISTANCE. A STUDY OF THE 
ROLE OF THE FEDERAL GOVERNMENT IN 
THE FIRST FIVE YEARS OF 
THE SOCIAL SECURITY ACT, 1935-1940 


(L. C. Card No. Mic 58-3228) 


Saiyid Zafar Hasan, D.S.W. 
Columbia University, 1958 


We have studied the role of the Federal Government, as 
represented by the Social Security Board, in the formula- 
tion and development of public assistance policy. The pe- 
riod 1935-40, both years inclusive, has been covered. It 
represented the first five formative years of the categori- 
cal public assistance programs (old age assistance, aid to 
dependent children and aid to the blind) in which the Fed- 
eral and the State Governments (and through States the 
local governments) participated on the basis of Federal 
grants-in-aid under the Social Security Act. 

The historical method of research has been used and 
the approach has been analytical. The minutes of the 
Board and its other official papers, documents and records 
constituted the main sources of data. Some published re- 
ports, books and articles have also been used. 

This study has shown that the processes used by the 
Board for the formulation and development of its policies 


were sound. It formulated its policies after considering 


all relevant facts, views and opinions of its Bureaus and 
Offices, available courses of action and their possible im- 
plications. On important questions it formally consulted 
its regional staff and the State administrators, as well as 
private organizations, professional groups and other Fed- 
eral agencies. The Board kept in view the inter- 
relationships between various programs administered by 
it. It exercised positive and vigorous leadership and the 
policies adopted by the Board really reflected its views, 
opinions and goals. 

The greater use of the slower method of developing 
policy through decisions on individual cases during the 
early years appears to have been a wise course. The use 
of formal statements of policies and standards increased 
with time. 

In 1935, when the Board started functioning, the public 
assistance programs were primarily the responsibility of 
the local governments. They were insufficiently financed 
and poorly administered. Standards of assistance were 
extremely low and assistance was given as charity ina 
deterrent and punitive way. By the end of 1940 the public 
assistance programs were firmly established in almost all 
the States, with Federal-State (and local) participation. 
Financial support had increased, administration had im- 
proved, standards of assistance had been raised, and as- 
sistance from government had been accepted as a right. 
The Board paid greater attention to more important areas, 
such as need, fair hearings, money payments, confidential- 
ity of records, personnel, administration, and state finan- 
cial participation. These issues were also controversial 
in nature. 

The policies formulated and developed by the Board 
were consistent with each other and were directed toward 
a unified set of goals and objectives. Two overall goals 
were the promotion of the well-being and welfare of the 
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needy individuals, and the preservation of autonomy of 
the States. 

The Board made its great contribution to the develop- 
ment of public assistance policy in a number of ways. 
Firstly, it interpreted the provisions of the Act in the light 
of the basic purposes and the social objectives of the stat- 
ute and took a bold and liberal view of its own discretion 
and authority. Secondly, if it was not satisfied with the 
provisions of the Act it made recommendations to the Con- 
gress for their amendment. Most of these were accepted, 
though a few were not. Thirdly, it used its powers of su- 
pervision and control to provide advice, assistance, guid- 
ance and leadership to the States, rather than to force them 
to a formal compliance with the Act. Through these means 
the Board was able to exercise an influence on public as- 
sistance policies and programs which was far greater than 
could have been expected from the formal provisions of the 
law. Microfilm $8.05; Xerox $28.00. 636 pages. 


SOCIOLOGY, RACE QUESTION 


THE SOUTHERN WHITE RESISTANCE 
MOVEMENT TO INTEGRATION 


(L. C. Card No. Mic 58-5972) 


James Wilfrid Vander Zanden, Ph.D. 
The University of North Carolina, 1958 


Supervisor: Guy B. Johnson 


This dissertation deals with three major problems: 
First, is the present sociological concept of a “social 
movement” satisfactory in view of the Southern white re- 
sistance which developed from the May 17, 1954 Supreme 
Court school ruling? Second, is the present bodyof socio- 
logical theory dealing with the basis of “social movements” 
adequate for the treatment of the Southern white resistance 
which developed from the Supreme Court school decision? 
Third, what descriptive generalizations can be made with 





regard to the social dynamics of Southern white reaction to 
the threat of drastic social change as it has manifested it- 
self about the two central questions of the Negro and 
States’ Rights since the inception of our nation? 

The major attention of the study is directed toward the 
resistance which arose in the South following the U.S. Su- 
preme Court’s May 17, 1954 school desegregation ruling. 
It covers the period between this ruling and June 30, 1957. 

The data have been gathered from the Southern School 
News, the Southern and national press, special articles 
appearing in the press and magazines, the Negro press, 
publications and newspapers of resistance groups, speeches 
of public officials and others, and books by resistance 
leaders. | 

The Southern resistance is analyzed under four major 
headings: “ideology,” “foundations,” “resistance organi- 
zations,” and “resistance at the state and national govern- 
mental levels.” Considerable attention is also given to the 
historical roots of the present-day Southern resistance, to 
the Southern patterns of racial accommodation and the new 
threat posed to them, and to an estimation of probable fu- 
ture developments within the South as they relate to public 
school desegregation. 

The dissertation concludes that the present sociological 
concept of social movement as essentially oriented toward 
effecting social change, i.e., an altering of the status quo, 
is inadequate, since movements also exist to resist social 
change, i.e., to maintain the status quo. Furthermore, 
movement frequently begets counter-movement and there 
is a dynamic interaction between the two. 

The dissertation finds that the two theories most fre- 
quently advanced by sociologists in interpreting social 
movement as presently constituted, i.e., the sccial disor - 
ganization and social psychological frameworks, reflect 
the one-sided portrayal and depiction of social movement 
as reform oriented. This study makes a number of sug- 
gestions regarding the revision of these theories to en- 
compass resistance phenemena and the interaction of move- 
ment and counter -movement, 

Finally, the dissertation makes a number of descriptive 
generalizations regarding the social dynamics of Southern 
white reaction to the threat of drastic social change as it 
has historically revolved about the two central questions of 
the Negro and States’ Rights. 

Microfilm $5.70; Xerox $20.20. 446 pages. 
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CHILD TRAINING AND STUTTERING 
(L. C. Card No. Mic 58-7685) 


Jack Bloom, Ph.D. 
University of Michigan, 1958 


This study was concerned with the relationship between 
certain child training variables and the occurrence of stut- 
tering. To this end, two groups of white mothers of white 
male stutterers were compared with two groups of white 
mothers of white male non-stutterers using a modified 





version of the 1953 Detroit Area Study Interview. The 
data regarding the two groups of white mothers of white 
male non-stutterers were obtained from the files of the 
1953 Detroit Area Study. The data for the two groups of 
white mothers of white male stutterers were obtained by 
the author and another trained interviewer. 

Using a 5 per cent level of significance as the limit of 
acceptance of a result as significant, it was found that the 
white mothers of white male stutterers differed signifi- 
cantly from white mothers of white male non-stutterers in 
that they: 
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. fed their children according to a schedule. 


. were less concerned with cleanliness and neatness 
in their children. 


. expected to exert maximum supervision over their 
children for a longer period of time. 


. differentiated male and female roles more with re- 
spect to the roles expected of their children. 


. disagreed more with their husbands as to means of 
obtaining obedience from their children. 


. were less liable to individualize their children and 
emphasize with them. 


A result of an inter-class analysis showed that only the 
white working class mothers of white male stutterers, as 
opposed to the white working class mothers of white male 
non-stutterers, began bowel training earlier. 

The conclusions reached by this study are: 


1. Child training practices by white mothers in the 
areas of feeding, discipline, supervision and differ - 
entiation of sex roles are related to the occurrence 
of stuttering in white male children. 


. The white mothers of white male stutterers, as op- 
posed to the white mothers of white male non- 
stutterers, empathize less with their children and 
this is related to the occurrence of stuttering in 
white male children. 


. The white working class differs from the white mid- 
dle class in providing different child training ante- 
cedents for stuttering in white male children. 

Microfilm $2.00; Xerox $4.60. 87 pages. 


A STUDY OF THE SPEECH AND 
LANGUAGE DEVELOPMENT OF A 
SELECTED GROUP OF YOUNG ATHETOID 
AND SPACTIC QUADRIPLEGIC CHILDREN 


(L. C. Card No. Mic 58-5745) 


Margaret C, Byrne, Ph.D. 
Northwestern University, 1958 


This is a study of certain aspects of the speech and 
language development of young educable athetoid and spas- 
tic quadriplegic children. Information was obtained from 
tests administered by the investigator, and from informa- 
tion obtained from the parents. Either a gesture or an 
oral language test was given to each child in order to de- 
termine the status of his primary method of communica- 
tion, The articulatory skill which characterized the oral 
language group was also measured. Selected speech mus- 
cle movements on both the voluntary and vegetative levels 
were evaluated for all children. Parents provided infor - 
mation about the development of language and the current 
status of language usage in the home. 

The population consisted of 74 children who had been 
diagnosed as either athetoid or spastic quadriplegics in 
the private or clinic practices of the two medical consult- 
ants. They ranged in age from two through seven years, 





were evaluated by skilled psychologists as educable, and 
had no detectable hearing losses. In addition to determin- 
ing the diagnoses the medical advisers indicated the de- 
gree of severity of involvement of each child on the basis 
of pre-determined criteria. 

The following questions were raised in the study: 

1. How do educable athetoid and spastic quadriplegic 
children between the ages of two and seven communicate? 

2. What are the characteristics of the communication 
patterns of those cerebral palsied children who are de- 
pendent upon a gesture language ? 

3. What are the characteristics of the speech of young 
cerebral palsied children who are talking? 

4. To what extent is speech muscle involvement found 
in athetoid and spastic children? 

5. To what extent are speech development and speech 
muscle involvement related to the degree of severity of 
cerebral palsy ? 

6. What is the relationship of mental ability to type of 
language which was demonstrated by the cerebral palsied 
population ? 

7. Does the language and speech development of the 
cerebral palsied population follow the pattern demon- 
strated by normal children? 

The data showed that this population, although seriously 
delayed in the achievement of proficiency in the language 
and speech items that were evaluated, developed first 
those skills which appear earliest in normal children. Al- 
though spastics had higher scores than athetoids on most 
of the items, the differences were not statistically signifi- 
cant, 

The group which relied on gestures was smali. There 
was at least one child in each age category however who 
was dependent upon gestures. These children tended to be 
the most severely involved physically, and to be classified 
in the lowest educational category. The ability of the chil- 
dren to utilize the speech muscle groups on both the vege- 
tative and voluntary levels was limited. 

The oral language group showed the highest proficiency 
in those articulatory and speech muscle skills which uti- 
lized gross muscle movements. Vowels were produced 
correctly 85 per cent of the time. More than 70 per cent 
of the diphthongs, 50 per cent of the consonants, and less 
than 25 per cent of the blends were accurate. Vegetative 
speech muscle activities showed higher mean scores than 
those on the voluntary level. Highest mean scores were 
obtained for jaw and lip muscle activities on both levels, 
and specific tongue-tip activities had the lowest scores. 

Degree of severity of involvement appeared to be re- 
lated to the scores which were obtained on most items. 
The mild group had the highest scores for vowels, diph- 
thongs, consonants, vegetative, and voluntary speech mus- 
cle activities. The moderate group had the highest scores, 
and the severe group showed the lowest scores. There 
was.a significant relationship among the individuals’ 
scores for consonantal production, vegetative speech mus- 
cle skills, and voluntary speech muscle activities. 

Microfilm $3.05; Xerox $10.40. 234 pages. 
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LONGFELLOW AS A DRAMATIST 
(L. C. Card No. Mic 58-2906) 


Robert Ray Crosby, Ph.D. 
Indiana University, 1958 


Henry Wadsworth Longfellow’s scholarly, social, and 
literary interests in drama and theatre constituted a major 
aspect of his life and work. This study--based primarily 
on Longfellow’s letters, journals, lectures, and manu- 
scripts available at Longfellow House in Cambridge, Mas- 
sachusetts--analyzes the poet’s dramatic works to deter - 
mine their characteristics and reasons for his failure as a 
dramatist. A detailed review of Longfellow’s relationship 
to European and American drama and theatre, revealing 
the nature and extent of his interests and critical attitudes, 
provides a background for this analysis. 

During his early life Longfellow had little opportunity 
to see plays in his home-town of Portland or in Brunswick, 
where he attended Bowdoin College, but the absence of 
Puritan prejudice against the theatre in his home provided 
a favorable climate for the development of his interests. 
His childhood experiments in playwriting culminated in the 
publication of his first play, The Poor Student, when he was 
seventeen. As Professor of Modern Languages at Bowdoin 
and Harvard, he made a comprehensive study of European 
drama and theatre and saw many performances of plays 
and operas on his four trips abroad. He understood many 
dramatic principles but was unable to apply them as a 
dramatist. Through his European background he came to 
recognize the theatre as an important cultural institution 
and drama as the highest art of the poet. 

His relationship to American drama and theatre was 
primarily social. He enjoyed private theatricals and the 
readings of Charles Dickens and Fanny Kemble. He knew 
many “stars.” As a dramatist, he might have profited from 
reading and seeing more American plays and a wider asso- 
ciation with playwrights. Though he recognized the enter- 
tainment values of the nineteenth-century American theater, 
he was willing to write for the closet in an attempt to raise 
American drama to the status of literature. 

Much of his creative effort was devoted to drama. 

Eight dramatic works, primarily in blank verse, constitute 
approximately one-third of his published poetry. His best 
dramas are The Spanish Student and The New England 
Tragedies. The former was produced in Germany. An op- 
eratic version of The Masque of Pandora was produced in 
Boston. His manuscripts reveal three prose fragments of 
plays--*“The Courtship of Miles Standish,” “Maria Mancini,” 
and “John Dunton”--and many ideas for plays in prose. 

Among the many reasons for Longfellow’s failure as a 
dramatist are: his preference for biographical, historical, 
and religious subjects difficult to dramatize, reliance on 
thorough research and authenticity rather than originality, 
stress on ideas and poetry above character and plot, ro- 
mantic view of drama as a series of related and contrast- 
ing scenes. Although Longfellow had the ability to write 
effective short scenes, particularly comedy, he could not 
create or construct a probable plot for a complete drama. 
The dramatist was subordinate to the scholar and the poet. 

Much material not previously published is quoted in 
the text. The appendix includes the three prose fragments. 

Microfilm $6.15; Xerox $21.80. 484 pages. 























THE SPEECHES AND SPEAKING 
OF NATHAN GOFF, JR. 


(L. C. Card No. Mic 58-5752) 


Leonard McCutchan Davis, Ph.D. 
Northwestern University, 1958 


Adviser: Wayne C. Minnick 


In May of 1861 Nathan Goff, Jr., volunteered for serv- 
ice in the Third Virginia Union Infantry at Clarksburg, 
(West) Virginia. When he died in April of 1920, he had 
served his state and the nation, almost without interrup- 
tion, for a period of over half a century, first as a soldier, 
then in the West Virginia House of Delegates, later as a 
United States District Attorney, Secretary of the Navy, 
Congressman, United States Circuit Judge, and United 
States Senator. Perhaps no other West Virginian has had 
a public service career which spanned so long a period, 
has been the center of so much public attention, and whose 
success in life appeared to be so indivisibly associated 
with public speaking ability. 

This study makes a critical examination of Nathan 
Goff, Jr., as a public speaker to determine to what extent 
his leadership was a product of his speaking ability, and to 
determine which rhetorical constituents contributed most 
to his effectiveness on the public platform. The pursuit of 
these objectives was made possible through the discovery 
of Goff’s private papers, presumed lost for twenty-five 
years, and through the cooperation of the widow of Nathan 
Goff, Jr., who provided the writer with the original manu- 
scripts of about fifty speeches. 

The study is divided into five chapters and an appendix. 
Chapter I deals with the speaker himself, emphasizing 
those aspects of his life which seemed to contribute to his 
development as an orator and debater. Goff’s background 
and education is traced, his public service career is 
charted, and his accomplishments are chronicled. Chap- 
ter II presents a brief survey of the background and ideas 
of the period which gave root to the speeches themselves 
during those years Goff was on the public platform influ- 
encing audiences. The three principle issues with which 
Goff was intimately associated---West Virginia suffrage, 
the tariff, and maintaining Republican supremacy---are 
also outlined in this chapter. In Chapter III will be found 
a rhetorical analysis of Goff’s inventional techniques, his 
manner of organizing a speech, the stylistic devices which 
seemed to be common in most of his public speaking, and 
his habitual mode of delivery. Chapter IV presents a 
critical evaluation of Goff’s oratory based on pragmatic 
and artistic standards, and Chapter V is devoted to a 
summary and conclusions. Seven representative speeches 
are included in the Appendix. 

The study revealed that: (1) The influence of Nathan 
Goff, Jr., in the affairs of West Virginia and the nation 
was due primarily to his public speaking ability. 

(2) Goff’s rhetorical effectiveness was based primarily 
upon factors of personality and character residing in the 
man himself. (3) His status as one of West Virginia’s 
outstanding orators is explained, in part, by his resource- 
fulness in carying his message to the remote and almost 
inaccessible regions of the state at a time when other 
means of effective communication were virtually non- 
existent. (4) The importance of public address in a demo- 
cratic society, and its particular force in the history of 
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West Virginia, is well reflected in the career of Nathan 
Goff, Jr. (5) Although Goff’s persuasion was notably suc- 
cessful in the latter quarter of the nineteenth and early 
years of the twentieth century, his speeches have not 
bridged the years for in style and substance they were 
timely but not timeless. : 

Microfilm $5.20; Xerox $18.40. 405 pages. 


PREACHING IN THE GENERAL CONFERENCES 
OF THE MORMON CHURCH, 1870-1900 


(L. C. Card No. Mic 58-5758) 


Joseph Boyer Jarvis, Ph.D. 
Northwestern University, 1958 


The purpose of this study is to discover the essential, 
and possibly distinctive, nature of the preaching which was 
heard in the General Conferences of the Church of Jesus 
Christ of Latter-day Saints (Mormon) from 1870 to 1900. 
The study tests the assumption that the preaching was, in 
most instances, a reaction to, or a reflection of, events 
and circumstances affecting Mormon life in Utah. Conse- 
quently, considerable attention is given to Mormon history, 
during the pre-Utah and early Utah periods, as well as 
during the last three decades of the nineteenth century. 

The evolution of the General Conference, as a semi- 
annual preaching occasion of first importance in Mormon 
religious and social life is reviewed, and the construction 
of the Great Tabernacle in Salt Lake City, as the custom- 
ary setting for Mormon assemblies is described. Atten- 
tion is given to the character, size, and behavior of the 
audiences in attendance at various Conferences held be- 
tween 1870 and 1900. 

Ten of the most prominent Conference speakers during 
this period are chosen for condensed biographical accounts 
of their religious and secular activities as Apostles and 
leaders of the Mormon Church and people in Utah. Each 
account contains a brief statement regarding the subject’s 
ability and reputation as a preacher before Mormon audi- 
ences. 

The major portion of the study consists of (1) a survey 
of the principal topics of General Conference sermons, 

(2) summaries of sermons delivered in seven selected 
Conferences, and (3) the texts of ten General Conference 
sermons, presented to-illustrate the characteristics of 
subject matter, organization, and verbal expression to be 
found in the preaching of the Church Authorities. 

While there were many references to Mormon dogma 
and theology in the Conference sermons, such references 
were most often incidental to exhortations on the immedi- 
ate and practical problems of maintaining religious, politi- 
cal, economic, and social unity of the people. Indeed, the 
appeal for “unity” can be seen as a basic theme in the 
preaching of almost every one of the sixty-two General 
Conferences encompassed by this study. Sermons dealing 
with the subject of polygamy provide perhaps the clearest 
manifestation of the way in which Conference preaching 


reflected existing conditions of importance to the Mormons. 


Such sermons tell the story of their leaders’ determined, 
but eventually unsuccessful, efforts to continue an unpopu- 
lar practice in the face of overwhelming odds. 

It seems reasonable to conclude that the high degree of 





unity that was maintained by the Mormons in Utah from 
1870 to 1900 was at least in part a result of the General 
Conference preaching of the Church Authorities, whom 
faithful Church members believed to be the divinely ap- 
pointed managers of God’s earthly kingdom. 

Microfilm $7.85; Xerox $27.40. 625 pages. 
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In 1787, after seven years in Parliament, Sheridan was 
known as a lively speaker in daily debate. He had given, 
on different occasions, indications that he could deliver a 
great speech, but the members of the House of Commons 
were literally astounded by the eloquence of his presenta- 
tion of the third charge, the alleged mistreatment of the 
Begums of Oude, at the impeachment proceedings against 
Warren Hastings. 

The second of the two major speeches examined in this 
study was delivered in 1788 at the trial of Hastings in 
Westminster Hall. It was a different oration on the same 
subject, less successful than the previous effort, but con- 
sidered by Burke higher than even poetry and eloquence. 
The two speeches produced a remarkable range of re- 
sponse. People were moved to compassion and tears, 
smiles and laughter, and deep feelings of moral indignation; 
they were surprised at the ingenuity of the argument and 
offered unprecedented applause. The unusual nature of the 
subject and occasion gave Sheridan an opportunity to bor- 
row boldly from dramatic techniques, particularly with a 
structure of action and argument that developed in inten- 
sity to an effective conclusion. His stand reflected Whig 
principle: opposition to the exercise of arbitrary power 
that caused the suppression of rights of citizens. Admir- 
ation for the orations diminished sharply after the hearers 
passed from the scene and a generation of more sober and 
less appreciative commentators consulted inadequate texts. 
Yet in 1788, the two speeches had established Sheridan’s 
political prominence and skill as an orator; he was ad- 
mired as an equal of Pitt, Burke, and Fox. Ironically, he 
was at the same time beginning to be mistrusted for being 
too eloquent, for people suspected that he could manipulate 
the truth as he saw fit. 

Sheridan’s memorable speeches were delivered on 
great occasions or at critical moments. Less spectacular 
but equally sound were his addresses in behalf of the rights 
of Ireland, the Catholics, the press, civil liberty, and 
countless reform issues from prison abuses to bull- 
baiting. He often took a stand contrary to the interests of 
his party, going beyond conciliatory platitudes to point the 
way to a course of unified action necessitated by the wel- 
fare of the nation. : 

Sheridan’s speaking reflects his literary competence, 
although at times he delivered elaborately ornamented 
passages that were distracting. However the bulk of his 
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addresses consists of logical and straightforward efforts, 
expressed in lucid and interesting language, often with a 
humorous twist. His skill as a satirist developed into an 
ability to infuse his speeches with a strong undercurrent of 
irony. Warmth of personality, imposing appearance, 
strong voice, manly spirit, and unusual self-control all 
combined to make his delivery a distinct asset, usually 
overcoming the disadvantages of occasional indistinctness 
and theatricality. 

Sheridan’s range and adaptability contributed largely to 
his speaking effectiveness. On a given occasion he could 
be as forceful, caustic, and controlled as Pitt; as noble, 
pathetic, and sublime as Burke; as argumentative, clear, 
and sincerely convincing as Fox. He could be more: witty, 
satirical, and elegant. He had the artist’s conscious con- 
trol, the showman’s instinct for pleasing the public, and 
the actor’s endowments in delivery. Sheridan has suffered 
in comparison with Pitt, Burke, and Fox because his public 
stature suffered more from imperfections of character, 

As a statesman, he is probably not in the same class, yet 
for sheer talent in speaking, he is. The powers of commu- 
nication exhibited by these four men distinguish them as 
the foremost speakers of their time, and Sheridan seems 
rightly to belong to this exclusive group. 

Microfilm $6.55; Xerox $23.00. 514 pages. 
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Purpose 

The present study had as its point of departure the ex- 
pectancy adaptation effect. Inasmuch as a non-oral per- 
formance by stutterers is involved in the expectancy adap- 
tation effect, an investigation of the expectancy paradigm 
seemed to provide a defensible procedure to secure data 
which could be used to question the validity of the explana- 
tions explicitly advanced for adaptation (and, by inference, 
spontaneous recovery) of stuttering, namely, an analogy to 
experimental extinction and a theory of anxiety deconfirma- 
tion. Both explanations are based on the oral performance 
of stutterers and seem to be crucially dependent on the 
elicitation of oral (overt) stuttering. 

The purpose of the present study was twofold: (1) to 
determine whether adaptation and recovery occur in the 
expectancy paradigm and, if they did, to thereby conclude 
that the explanations explicitly advanced for their occur - 
rence in stuttering are invalid; and (2) to obtain informa- 
tion on the consistency effect in the expectancy paradigm, 
the relation between expectancy of stuttering and word- 
weight, and the effect of repeated silent inspections of ma- 
terial on overt stuttering. 








Procedure , 

The subjects were 32 adult stutterers, randomly as- 
signed to either the Experimental Group or Control Group. 
In the Test Condition, both Groups read a passage five suc- 
cessive times on each of four consecutive days. The Ex- 








perimental Group read the passage silently and underlined 
the words on which they expected to stutter; the Control 
Group read the passage aloud. On the fourth day, following 
the fifth reading, the Experimental Group read the passage 
aloud five successive times while the Control Group read 
the passage aloud an additional five successive times. 


Conclusions 

1. Since an expectancy adaptation effect was not ob- 
tained, no conclusions can be drawn concerning the validity 
of the explanations explicitly advanced for the adaptation 
effect (and, by inference, spontaneous recovery) in stutter- 
ing, namely, experimental extinction and anxiety decon- 
firmation. : 

2. No conclusions can be drawn about spontaneous re- 
covery within the expectancy paradigm. The increases in 
frequency of expectancy which occurred between the last 
silent reading of each day and the first silent reading of 
the following day are regarded only as part of the trend 
for frequency of expectancy to increase over the course of 
the experiment. 

3. The finding of a consistency affect within the expect- 
ancy paradigm seems to indicate that expectancy of stutter- 
ing behaves in a lawful manner. 

4. Since higher-weight words were expected to be stut- 
tered more frequently than lower-weight words, it is con- 
cluded that the hypothesis that higher-weight words are 
evaluated as being more “important” or “conspicuous” 
than lower-weight words may apply to the non-overt level 
of stuttering as well as the overt level of stuttering. 

0. The frequency of overt stuttering on the first oral 
reading was very similar to the frequency of expectancy of 
stuttering on the last silent reading which can be taken as 
a confirmation of the predictive accuracy of the frequency 
with which stuttering was anticipated. A low consistency 
index on the first oral reading indicates that the stutterers 
were predicting their expectancy of stuttering in a rela- 
tively non-precise way with regard to the exact loci of 
stuttering. However, higher-weight words were both ex- 
pected to be, and actually, stuttered more frequently than 
lower -weight words. 

6. Twenty silent inspections of material do not prevent 
the appearance of a stuttering adaptation effect. 

7, Since the data in the present study did not confirm 
the previously reported finding of an expectancy adaptation 
effect, it is hypothesized that the replicability of the ex- 
pectancy adaptation effect may be influenced by these vari- 
ables: age of subject, number of previous adaptation stud- 
ies participated in by subjects, and experimental procedure. 
Further research having the expectancy adaptation effect 
as its point of departure should be deferred until it can be 
decided whether the phenomenon is a genuine one or 
merely appears as an artifact of some uncontrolled factors. 

Microfilm $2.00; Xerox $7.00. 149 pages. 
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AN ANALYSIS OF FOUR QUARTETS BY 
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Dorothy Ellen Rambo, Ph.D. 
Northwestern University, 1958 


This study is concerned with a literary analysis, as a 
preparatory study, for the oral interpretation of the poem, 
Four Quartets, by T. S. Eliot. Since the interpreter’s ef- 
fectiveness in communicating a work of literature to an 
audience depends directly on his understanding of the 
work’s innate design, the study appears to be a valid one. 

The analysis encompasses a consideration of the poem’s 
structural unity, through a determination of the poet’s 
methodology in his ordering of individual movements com- 
prising the work’s totality. Following the initial consider - 
ation of overall organization, attention is directed to the 
interrelations of smaller component parts. Within these 
areas, a further structural unity is found to exist. In thus 
discovering the relation of smaller integral patterns to the 
larger framework implicit in Four Quartets, the reader is 
able to discern the inherent design which constitutes the 
organic nature of the work. 

In view of the literary stature of T. S. Eliot in the field 
of letters today, the first step in organization is an ac- 
knowledgement of his eminence, not only as poet, but also, 
as major literary critic. This opening section is followed 
by a concise summary of Eliot’s views concerning the na- 
ture of present-day literary criticism, which leads logi- . 
cally to a survey of current commentary surrounding his 
work, Four Quartets. 














Since the content of the poem is based partially on the 
abstraction of “simultaneous time,” the first section of 
Chapter III on BACKGROUNDS deals briefly with the philo- 
sophical aspects of this phenomenom. The remaining two 
divisions of this chapter concern themselves with the 
“Logos,” which, in Four Quartets, is the manifestation of 
this “simultaneous time;” and with a definition of the 
“mythic” method in literature as it seems to relate to the 
poem, 

The major secondary theme of the work, the problems 
of writing, is the instigating factor for the content of Chap- 
ter IV: Eliot’s precepts of poetic creation. Included, is 
an examination of the poet’s critical essays which appear 
to have a direct bearing on the subject of this study. Among 
the aspects of writing considered are, “the historical 
sense,” the poetic process as it relates to the “auditory 
imagination,” and the problem of “vers libre.” 

Chapter V discusses the problems which confront the 
oral interpreter in his approach to an analysis of Four 
Quartets. Certain points of similarity between Dante’s 
The Divine Comedy and the work by Eliot are noted. Also, 
the possibility of making an analogy between the poetical 
and the musical Quartet forms is considered. 

Chapter VI, the analysis, is divided into two major sec- 
tions. The first section deals with the overall structure of 
the poem, and the second, with the component parts of the 
structure, 

The conclusion of the study draws together and eval- 
uates the writer’s findings in light of the oral interpre- 
ter’s responsibilities in projecting the work to an audi- 
ence, 
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This dissertation is intended as a monographic revision 
of the iguanid genus Holbrookia. Its areas of inquiry have 
been as follows: to analyze and redefine the genus and all 
of its species; to interpret several long standing historical 
and puzzling nomenclatural problems; to prepare a synon- 
ymy using the library facilities at hand; and to formulate 
a zoogeographic analysis of the ranges of all members of 
the genus in as precise a manner as was possible. 

An introduction to the osteology of the sand lizards has 
been included using Holbrookia lacerata as a representa- 
tive type. The bony structure of the three sand lizard 
genera, Uma, Callisaurus and Holbrookia except for a few 
minor points, is essentially similar. 

The genus has been divided into three subspecies, 

















1) Holbrookia lacerata, with two subspecies, H. 1. lacerata 
and H. 1. subcaudalis, 2) Holbrookia propinqua, with two | 
subspecies, H. p. propinqua, and H. p. piperata and 

3) Holbrookia B maculae with eleven bmg H. m. 




















elegans. Information on the holotype, type locality, ‘and 
distribution, a diagnosis, comparisons of geographically 
adjacent or closely related forms, a section on habits and 
habitat, and a list of the specimens examined accompanies 
most of the subspecific entities. Of the five forms which 
were previously reported on in the author’s Master of 
Arts thesis, only the synonymy, information on the type, 
the distribution, and the diagnosis have been included. 

Two new subspecies have been described, H. m. alta 
from the high central plains of Mexico, and H. _m, . marshi 
from the limestone plateau region of northeastern Coahuila, 
Mexico. 

An investigation into the nomenclatural identity of H. 
approximans, a name proposed in 1858 by Spencer F. 
Baird, led to the reassignment of this name to another 
subspecies already known as H. m. dickersonae Schmidt. 
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As a result of this change a portion of the group of lizards 
classified as H. m. approximans became nameless; the 
name H, m. flavilenta Cope (1883) has been revived for this 
form. The type locality for the genus and the type species 
maculata was established as a point on “Grand Island” op- 
posite old Fort Kearny, Nebraska, and not, as has previ- 
ously been supposed, the city of Grand Island, Nebraska. 
One or more photographs of each form in the genus has 
been included, two sets of maps have been included; one 
series of maps showing certain physiographic features and 
locality records for all specimens examined, and another 
series form, as interpreted from the locality records, and 
from ecological and geographic data collected in the field. 
Using Holbrookia maculata flavilenta as a central popu- 
lation, a statistical study was made of the variations within 
this lizards own divergent populations, and between it and 
six other closely related or associated forms. Definite 
and deviate concordant variation between both geographic 
localities and populations was noted in the subspecies an- 
alyzed, Certain trends, e. g. a correlation of increase in 
tail length from north to south in lizards occurring in 
sandy habitats, were postulated. A correlation between 
habits, habitat and morphological dimension was noted. 
Microfilm $3.35; Xerox $11.40. 260 pages. 
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This study attempts to clarify the systematic relation- 
ships of some species of fresh-water limpets (Ancylidae) 
by investigating their anatomy, ecology, and life history. 
Since their shells are so similar aknowledge of their anat- 
omy and biology is imperative. Most of this work was 
carried out on Ferrissia fusca (Adams); egg-laying and 
developmental studies were made mainly on a small ancy- 
lid identified tentatively as Ferrissia shimekii (Pilsbry). 

The first section deals with the anatomy of F. fusca. 
Although in some respects it is similar to the few other 
ancylid snails previously investigated, major differences 
are found in some important systems. Black pigment 
forms a hollow core inside the two tentacles and is also 
generally distributed over the dorsum of the mantle be- 
neath the shell. In this respect it differs from such Ameri- 
can forms as F., tarda and also from the European ancylids. 
The respiratory system appears to be quite different from 
that of other ancylids. A large pseudobranch consists of 
two lobes: a small upper anal lobe which bears the ter- 
minal portion of the rectum and the anus, and a much 
larger subtending respiratory lobe. The anal lobe is in- 
terpreted as the homologue of the entire auriform lobe 
found in other ancylid snails. The respiratory lobe con- 
sists of a thin triangular flap of tissue which is thrown 
into several pleat-like folds. At the lateral edges of this 
tissue there is a hollow tubular margin which connects at 
its anterior and posterior ends with the blood sinus within 
the mantle. The homologies of the respiratory lobe are 





uncertain, but it may be related to the gill-like caudal 
process of the lower boundary of the mantle aperture in 
some planorbid snails. A reduced pulmonary cavity is 
present in Ferrissia fusca. 

The digestive system is similar to that of other ancy- 
lids. The two salivary glands are fused posteriorly. A 
single cecum is present; the superior jaw has 8 to 10 
plates, and the lateral jaws each have about 26 rod-shaped 
segments. The radular formula is 23-1-23. 

The kidney, much like that of Ferrissia tarda or 
Ancylus fluviatilis, shows four sharp flexures, and is 
Clearly divisible histologically into proximal and distal re- 
gions. A heavily ciliated renopericardial duct is present. 

The brain has nine major ganglia and several cell types 
are distinguishable. 

The parts of the reproductive system are mostly larger 
than the corresponding organs in other species of ancylids. 
The ovotestis has 20 or more follicles. The seminal vesi- 
cle is unusually large; albumen, nidamental, and prostate 
glands are all characteristic for F. fusca. The male 
penial complex lacks a flagellum and the penis shows an 
“ultra-penis” arrangement, 

The second section concerns the environment of ancy- 
lids. Physical factors such as current, depth, tempera- 
ture, light, and desiccation elicit different responses 
among different species and may be effective in segregat- 
ing ancylids with varying ecological requirements. Their 
food is largely diatoms and algae. No particular plant 
species is constantly associated with F. fusca as a sub- 
strate. ig 

The third section deals with life history. Mating but 
never chain copulation was observed in F. fusca. Egg 
masses of this species contain from one to seven eggs in 
a hemispherical case, but Ferrissia cf. F. shimekii always 
deposits singly. In the latter the embryo begins to rotate 
about 1% days after deposition; it ceases at 5 days when 
about 400 microns long and muscular contractions begin. 
Young snails hatch after 9 days and outside chemical stim- 
uli may induce or retard emergence. Individuals of this 
species reared in isolation deposited eggs about one month 
after hatching, demonstrating self-fertilization. 

The subgenus Laevapex containing F. fusca probably 
deserves generic rank along with the subgenus Ferrissia, 
but such a move is best deferred until more species of 
both are studied, 
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The present investigation was undertaken to determine 
if there was any evidence in the tissues of the house fly to 
indicate that the phosphomonoesterases were involved in 
DDT -resistance, to describe the histological occurrence 
of these enzymes in adult male house flies of varying ages, 
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and if possible to contribute further information relative 
to the intermediary metabolism of an insect of proven 
medical importance, 

Essentially, the histochemical techniques for phospha- 
tase determination originally proposed by Gomori were 
used throughout this investigation. Both acid and alkaline 
phosphatases were demonstrated widely in the tissues of 
the house fly. Alkaline phosphatases were shown to be 
-luminally oriented, and acid phosphatases were dispersed 
evenly in the cytoplasm of the salivary glands, the proven- 
triculus, the mesenteron, the Malpighian tubules, and the 
rectal valve. Both enzymes were distributed evenly in the 
cells of the nervous system, the testes, and the vasa effer- 
entia. Phosphomonoesterase activity was noted in the dark 
bands of all house fly muscle fibers, but differences were 
observed between the relative amounts of acid and alkaline 
phosphatases in different muscles. Both enzymes were 
present in equivalent amounts in the visceral muscles, but 
Only alkaline phosphatase activity was observed in the lat- 
eral tergosternal and the ventral abdominal muscles; an 
alkaline phosphatase was the predominant enzyme in the 
indirect flight muscles, while acid phosphatases were pre- 
dominant in the remaining skeletal muscles. 

Differences were noted in the attainment of maximal 
alkaline phosphatase activity in the DDT-resistant strain 
of house flies and the DDT-susceptible strain. In the sus- 
ceptible strain of flies there was an increase in activity at 
sites first showing minor activity, and an increase in the 
number of sites of activity, until the tenth day after emer- 
gence. In contrast, the resistant strain of flies attained 
this maximum condition in the first twenty-four hours. Al- 
though a significant difference was noted in the time re- 
quired for the maximum development of activity, when this 
condition was attained, the same tissues showed activity to 
the same degree in both strains. Acid phosphatase activity 
appeared to be independent of the age and strain of the fly. 

Since the histochemical data demonstrated a significant 
time difference between the development of a constant level 
of alkaline phosphatase activity in the resistant and non- 
resistant strains of the house fly, it is possible that alkaline 
_ phosphatase may be connected with the mechanism for 
DDT-action. However, quantitative studies are necessary 
before any conclusions can be drawn. 

_ At present, not enough is known about the phosphatases 
and about metabolism in the house fly to come to any def- 
inite conclusions regarding the physiological role of these 
enzymes. However, as has been suggested in other ani- 
mals, it appears that these enzymes may function in growth 
and development, solute transfer, and in general cellular 
metabolism. Microfilm $2.00; Xerox $5.00. 97 pages. 
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The early germ band in Oncopeltus is of the invaginated 
type which is characteristic of the more generalized forms 
of insects. Early internal segmentation of this invaginating 





germ band takes the form of metameric cell-ridges whose 
formation is noted first in all the thoracic and in the sec- 
ond maxillary segments. From this central area, the cell- 
ridges are proliferated soon in the more anterior gnathai 
region and in the abdominal region. The developmental 
sequence of this initial formation of the inner layer cor- 
responds remarkably to the results of experimental re- 
search on the activation and differentiation centers of the 
insectan egg. 

Gastrulation involves the differentiation of a mid- 
ventral area (median plate) and two lateral thickenings 
(lateral plates) of the germ band. The cells of the median 
plate invaginate to form a gastrula groove which, upon 
closure, constricts off a mass of cells with a distinct 
lumen, The later differentiation of the resulting inner 
layer and the development of the coelomic sacs have been 
followed closely. The latter involves the formation of both 
the closed and the open types which seem to be peculiar to 
the Heteroptera. 

Neurogenesis commences with the appearance of neuro- 
blasts. Being teloblasts, they give rise to ganglion cells 
which themselves divide mitotically also. The details of 
the development of the various nerve structures are fol- 
lowed and discussed in the light of the more outstanding 
works on the formation of the nervous system of other in- 
sect forms. The cephalic invaginations give rise to the 
corpora allata, the maxillary glands, and the labial glands. 
The functional significance of these various structures has 
been alluded to. 

Among the various mesodermal derivatives whose de- 
velopmental fate has been considered, that of the embry- 
Onic gonads is given especial treatment. The germ cells 
are set aside during the early blastoderm stage. Polynu- 
clear in origin, they are detected first in the posterior 
pole of the egg just below the blastodermal thickening. 
They become associated intimately with the invaginating 
germ band and are found later in a metameric arrangement 
in seven abdominal segments. Here, they become incorpo- 
rated into the developing genital ridges. As fully-formed, 
but indifferent rudiments, the gonadic anlagen remain until 
hatching time. It has not been possible to establish beyond 
doubt the sex of the embryonic gonads by means of appar- 
ently distinguishing characters of mere shape and size. 
These latter are considered as insufficient, if not altogether 
unreliable, criteria. 

Microfilm $2.00; Xerox $5.60. 115 pages. 
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Through 1948-50, movements of the spring peeper, Hyla 
crucifer were studied in southeastern Michigan. A total 
of 1,243 frogs were marked by clipping toes, then released 
at the point of capture, and 149 of them were recaptured 
one or more times. Experiments on toe amputation indi- 
cated that removal of toes did not significantly reduce 
ability to move. 

Transforming at 12.5 mm. in length, peepers reached 
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sexual maturity at about 20 mm. early in the second sea- 
son of life. Growth in young adults changed from 0.027 mm. 
per day in the spring, to 0.05 mm. in the summer, and 
0.007 mm. in the fall. By the end of the second season of 
life the average size was 25.8 mm. 

Young frogs did not enter ponds in their first activity 


season but were terrestrial. By August young frogs entered 


the woodland population, moving 4,000 feet from a large 
swamp. The young occupied all available habitat, traveling 
20-130 feet per day. 

Adults made a round trip of 1,800 feet to and from 
breeding ponds. Within ponds, males restricted movement 
to territories, where some remained for a month. Females 
did not establish territories, but entered the pond, bred, 
and left within a day or two: Females sought males and 
touched them before amplexus occurred. Movement of the 
mating pair was under female control. Capture points in 
territories were separated by 1.5-20 feet. Spacing between 
individuals on territories seemed to be correlated with 
population size in relation to area. 

Only two males were retaken in two consecutive years 
at breeding time. One was recaptured 1,500 feet from its 
original capture and the other at its first capture site. No 
females were retaken at the ponds. | 

After breeding, both sexes set up home ranges. These 
were established about bark debris, logs, stumps or vege- 
tation, and measured 4-18 feet in diameter. They were 
occupied from June until the end of October. Not all frogs 
established home ranges. One female was found two weeks 
later 1,800 feet away from the first capture site. 

Field experiments indicated that frogs were familiar 
with their ranges. When forced to hop, each remained 
within the range it occupied. If placed in a strange area, 
the path became unoriented. 

Home ranges overlapped. In one instance four frogs 
occupied the same area as a range. On their home ranges 
peepers expressed no intraspecific behavior. 

Homing ability was strongly expressed, eight out of nine 
frogs returning to home ranges after removal. Still, only 
nine per cent of adults taken over any two consecutive 
years in the field returned to a previously occupied area. 

Observations made on frog activity within a range in- 
dicated that most movement was concerned with searching 
for food. Laboratory experiments indicated that frogs were 
inactive 1-3.5 days after feeding; with lack of food, they 
were active day and night. Round trip excursions from the 
range occurred. 

By fall, peepers began to move from their ranges into 
ecotones and fields for distances up to 1,000 feet, where 
they had not been seen in the summer. Males sang in these 
areas as well as in the woods. Peepers did not go into 
ponds as in the spring. Most frogs moved about within the 
woods. By the first week of November, peepers ceased 
movement until the following spring. 

Hyla crucifer, particularly when young, is a mobile 
species. This produces a mixing of the population which 
tends to inhibit the evolution of new forms. This may be 
one explanation of why the peeper occupies such a large 
geographical area without more subspecies. 

Microfilm $3.45; Xerox $11.80. 267 pages. 


ECOLOGICAL STUDIES OF TWELVE STRIP MINE 
PONDS IN CLARION COUNTY, PENNSYLVANIA 


(L. C. Card No. Mic 58-5607) 


Bruce Heasley Dinsmore, Ph.D. 
University of Pittsburgh, 1958 


Few ecological or successional investigations have been 
conducted in bodies of water where mineral acidity was a 
dominant feature of the environment. A study was pro- 
posed by which further information could be gained con- 
cerning the organisms which live in these waters and their 
relation to physico-chemical characteristics present. 

Twelve ponds, varying in size from nine one-hundredths 
of an acre to 2.57 acres, were selected for their location 
in different geologic horizons from which coal was re- 
moved in the Clarion-Foxburg quadrangles of Clarion 
County, Pennsylvania. Descriptive data of the ponds and 
their environs included the morphometry of the basins, 
physical and biological characteristics of the banks, and 
such other observations as would assist in better under- 
standing the areas. 

Investigations were begun in September, 1955, and con- 
tinued for two years. During the period from May, 1956, 
to September, 1957, sampling of all ponds for chemical and 
biological data was conducted in three series, early sum- 
mer, late summer, and spring. Additional data were ob- 
tained from 24-hour studies, gravimetric determinations, 
and photosynthesis-respiration experiments. As an ecolog- 
ical group present in all ponds at all times, plankton was 
selected for study in terms of kinds and numbers in rela- 
tion to the environment. Samples of water for chemical 
determinations were taken at the same time as the plankton 
collections, and at the same depth. Standard methods were 


used for chemical and plankton analysis. 


The ponds of this study, aged two to sixteen years, all 
began as acid ponds, but during the period of examination 
they varied from pH 3.6 to 7.2. Dissolved oxygen was 
present in favorable concentrations in all ponds and at each 
sampling period, Neither iron nor sulfates were present 
in amounts which were considered limiting. 

Phytoplankton was represented by the classes Chloro- 
phyceae, Euglenophyceae, Chrysophyceae, Bacillariophy- 
ceae, Dinophyceae, and Myxophyceae. Of the 25 species 
present in the ponds, 56 per cent belonged to the first two 
classes. Blue-green algae were represented by only one 
species and in alkaline water. The largest number of 
plankton species were present in waters having a pH of 6.8 
or higher; few species were present in acid ponds. Zoo- 
piankters were generally few in species and numbers of in- 
dividuals, increasing slightly with decreasing acidity. In 
acid ponds the largest numbers of zooplankters were 
chlorophyll-bearing species. Co-dominant organisms in 
acid ponds were Diatom spp. and a dinoflagellate, Peridi- 
nium pusillum. In two alkaline ponds Chrysococcus ru- 
fescens was an important member of the plankton popula- 
tion. 

In a pond where fish were trapped the population ap- 
peared to be dominated by pumpkinseed sunfish (Lepomis 
gibbosus)from 3 to 4 inches in length. 























In general, higher aquatic plants were unimportant con- 
tributors to productivity of most ponds, Their invasion of 
the water was dependent upon physical characteristics of 
the basin rather than chemical characteristics of the water. 

The nature of geologic strata adjacent to the coal seam 
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and the manner in which the overburden is handled during 
the recovery of coal are largely responsible for the con- 
ditions present at the beginning of a new water area and 
the subsequent chemical and biological succession in the 
water. Microfilm $2.00; Xerox $5.80. 118 pages. 


PAPER CHROMATOGRAPHIC AND PAPER 
ELECTROPHORETIC STUDIES OF THE 
FREE AMINO ACIDS AND PROTEINS 
OF SEVERAL MOSQUITO SPECIES 


(L. C. Card No. Mic 58-5680) 


John Paul Duffy, Ph.D. 
Rutgers University, 1958 
Major Professor: D, M. Jobbins 
The principal objective of this study was the evaluation 
of paper chromatography (one- and two-dimensional) and 
paper electrophoresis (one-dimensional) as a means of 


distinguishing species and races of mosquitoes using as 
criteria differences in free amino acids and proteins. 


A. Paper Chromatography 
Two methods of spotting were used, ethanol extracts of 


tissues and squashes of whole adults, but the latter tech- 
nique was not suitable for quantitative comparisons because 
of size differences among species and lack of reproduci- 
bility in spotting. Although the first objection can be re- 
moved by spotting equal weights of mosquitoes rather than 
equal numbers, the irregularity of the initial spots invali- 
dates quantitative comparisons of samples. 

The results obtained from spots of extract equivalent 
to 50 milligrams of tissue differed significantly from those 
derived using 25 milligrams. Analysis of variance showed 
that more reliable results were obtained using the higher 
tissue level. 


1, One-Dimensional Technique 

No differences in the free amino acids among larvae of 
several species (laboratory cultures of Culex pipiens, 
Culex molestus, and Aedes aegypti) could be id be detected. In 
sexed adults of the above species marked differences were 
found, the difference being greater between sexes than 
among species.. 

Although one-dimensional paper chromatography was 
satisfactory for detecting differences in amino acid pat- 
terns in dissimilar groups of insects, the quantitative as- 
pects were quite limited, since the individual amino acids 
could not be separated or identified. 





2. Two-Dimensional Technique 

Leucine and isoleucine, and lysine and histidine could 
not be separated by this technique. However, separation 
and identification of the other amino acids were adequate 
for quantitative studies. Comparisons between sexes 
and/or species were made on a percentage basis, that is, 
the ratio of individual amino acids to the total amino acid 
concentration, since the individual acid level in a given 
species varied with environmental conditions. Significant 
species and sex differences were found in Culex pipiens 
(Lab) and Aedes aegypti (Lab) as follows: 








a) Sex Differences 

Culex pipiens females had a higher percentage of argi- 
nine, glutamic acid, leucines, and serine while the males 
had more beta alanine, lysine plus histidine, and proline. 
In Aedes aegypti the males had more asparagine. 





b) Species Differences 

Culex pipiens females had a higher percentage of argi- 
nine, leucines, and proline while Aedes aegypti females 
had more beta alanine. In the males Culex pipiens had 
more beta alanine while Aedes aegypti had more leucines, 
taurine, tyrosine, and valine. 

Other studies were conducted on field and laboratory 
strains which were not subjected to statistical analyses 
because the replication was insufficient. It was found that 
the field and laboratory strains of Culex pipiens differed 
considerably in their free amino acid percentages, some of 
which were of a greater magnitude than in different species. 
For example, lysine plus histidine, and taurine were much 
higher in the field strains. In a comparison of field (Culex 
pipiens, Aedes vexans, and Psorophora ciliata) and labora- 
tory (Culex pip pipiens, lens, Culex molestus, and d Aedes aegypti) 
species greater differences were found among species 
reared from the field, Also there were great differences 
between the laboratory and field species. 














B. Paper Electrophoresis 

Sex and species differences in arginine, alpha alanine, 
taurine or phenylalanine, glutamic acid, and valine were 
demonstrated among Culex pipiens (Lab), Aedes aegypti 
(Lab), and Culex molestus (Lab). Protein studies did not 
show any significant differences in the percentages and 
migrations of the protein fractions of Culex pipiens (Lab), 
Culex molestus (Lab), and Aedes aegypti (Lab). 

Microfilm $2.10; Xerox $7.60. 159 pages. 





HABITAT SELECTION BY AQUATIC 
PLETHODONTID SALAMANDERS OF THE OZARKS, 
WITH STUDIES ON THEIR LIFE HISTORIES 


(L. C. Card No. Mic 58-7709) 


Harold A, Dundee, Ph.D. 
University of Michigan, 1958 


This is the first extensive study of the ecology of the 
neotenic salamander, Eurycea tynerensis, and includes 
studies on the aquatic stages of two species which are oc- 
casionally neotenic (Eurycea multiplicata and Typhlotriton 
spelaeus). The evolutionary history of Plethodontidae is 
one of progressively increasing freedom from aquatic hab- 
itats, and indeed from the need for free-swimming larvae. 
Many species, however, retain an aquatic larval period 
and there are many reversions to the aquatic habitat as is 
illustrated by the neotenic species. The high degree of 
endemism exhibited by the known neotenes leads to specu- 
lation on the role of environment in producing neotenous 
salamanders, 

Life history data were gathered by making periodic col- 
lections at field stations. Histological preparations and 
gross dissection were utilized to study reproduction, Ovi- 
position was induced by pituitary stimulation of Eurycea 
tynerensis and development was followed through the 
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post-embryonic periods. Growth was analyzed by study of 
size frequency histograms. Food habits were determined 
from stomach contents and by relating intake to available 
food as ascertained by sampling of the habitat. Habitat 
selection was studied in detail in relation to ten major en- 
vironmental variables, and was supplemented by experi- 
mental procedures. 

Gametogenesis was found to be a prolonged process in 
the two Euryceas and apparently takes place at different 
times of the year in various populations. Courtship pre- 
cedes oviposition by several months, Females retain 
spermatozoa in the spermatheca for many months and can 
be induced to deposit viable ova prior to the normal de- 
position period. The average number of ova produced is 
significantly different in two northern populations of Eury- 
cea tynerensis, as is the time of oviposition for these pop- 
ulations. Such variations may be due to isolation in differ- 
ent drainage systems. The larval period requires 2-3 
years for completion in both species of Eurycea. Food 
habits of all three species overlap considerably and tend 
to correspond to the available food supply. Virtually any 
small aquatic organism is eaten. Competition, however, 
is slight because of an abundance of food. 

All three species of salamander may occur in the same 
stream but generally select different habitats. Typhlotriton 











larvae typically were found only in permanent spring runs 
with a minimal of temperature variation and were found at 
all seasons. Eurycea multiplicata was found principally in 
temporary brooks having exposed bedrock as a substrate, 
apparently estivating during the warm dry periods, How- 
ever, the species is active the year round in the vicinity of 
caves, E, tynerensis lives in spring-fed streams having 
beds of deep gravel. When water levels drop below the 
surface of the gravel it becomes a subterranean dweller, 
Each species is limited in distribution, entire populations 
sometimes being restricted to less than 100 square feet of 
habitat. 

Eurycea tynerensis was found to show a definite prefer - 
ence for a certain size range of gravel. However, habitat 
selection by this species is modified by currents, tempera- 
ture, and water depth. Population density of E. tynerensis 
was variable even when the entire habitat seemed uniform. 
It is hypothesized that random and undirected movements 
will cause a gradual radial dispersal which is arrested as 
the edges of the stream (i.e., habitat) are approached, with 
a consequent accumulation of animals at the periphery. 

Horizontal mass movements occur when environmental 
conditions change rapidly, e.g. a rapid drop in water level 
with a concomitant temperature rise. As the water is re- 
duced to isolated pools the salamanders retreat to the 
cooler subterranean depths. 

Microfilm $2.55; Xerox $9.00. 196 pages. 











STUDIES ON GASTROTAENIA IN WATERFOWL 
(L. C. Card No. Mic 58-7317) 


Oscar Benjamin Heck, Jr., Ph.D. 
State College of Washington, 1958 





Gastrotaenia cygni Wolffhiigel, a small cestode which 
occurs embedded under the lining of the gizzard of ducks 
and swans in widespread areas of the world was studied. 
Six new host records are recorded. 








G. cygni was originally described as lacking genital 
ducts and genital pcres and on this basis was placed in the 
family Nematoparataeniidae, order Aporidea, together with 
Nematoparataenia paradoxa Maplestone and Southwell and 
N. southwelli Fuhrmann from swans, These cestodes were 
also described as lacking genital ducts and pores. 

Comparison of specimens of G. cygni with the descrip- 
tion and figures of Apora dogieli Ginetsinskaia established 
that Apora is a synonym of Gastrotaenia and that probably 
A. dogieli | is a synonym of G, cygni. A. dogieli was also 
described as lacking genital ducts and pores and was 
placed in the family Nematoparataeniidae. 

Examination of specimens of G, cygni revealed that 
genital ducts and pores were actually present, necessarily 
removing Gastrotaenia from the order Aporidea. On the 
basis of the dimensions of the strobila, the shape and di- 
mensions of the scolex and rostellum, the shape, arrange- 
ment and number of hooks on the rostellum, and the pres- 
ence of four suckers, this cestode is placed in the family 
Hymenolepididae, order Cyclophyllidea. 

The small number of gravid specimens of G. cygni 
found (7 of 109 mounted specimens) could not be reconciled 
with the large number of ducks parasitized by the cestode 
(130 of 232 ducks examined), It was obvious that G, cygni 
must exist in a normal habitat in ducks or more probably 
in another host species where a high percentage of speci- 
mens develop to a gravid state. The lack of external seg- 
mentation, the cylindrical body shape, and the reduplica- 
tion of gonads in a transverse plane producing a fan-shaped 
arrangement of the reproductive system led to the belief 
that G. cygni was a form of a normal appearing cestode 
which was modified by the different physiologic environ- 
ment in its abnormal location in the gizzard. The pres- 
ence of 10 hooks strongly resembling those of Diorchis, 
two testes per ovary, minute spines on the surface of the 
suckers, and a sac-like uterus led to the conclusion that 
G. cygni actually represents a species of Diorchis, 

Examination of specimens of Nematoparataenia para- 
doxa demonstrates that this cestode also possesses genital — 
ducts and pores and should, therefore, be removed from 
the order Aporidea. On the basis of the large retractile 
rostellum, the arrangement of the many minute hooks and 
the presence of four enormous suckers this cestode is 
placed in the family Davaineidae, order Cyclophyllidea, In 
this cestode also, the lack of external segmentation, the 
cylindrical body, and the fan-shaped arrangement of the 
gonads indicates that the cestode is a modified form of a 
normal appearing cestode existing in an unnatural host. It 
would appear that, in view of the characteristics listed 
above which place the cestode in the family Davaineidae, 
coupled with the hammer-shaped appearance of the hooks 
arranged in an undulating double circle, Nematoparataenia 
actually represents a species of Ophryocotyle. 

With their member genera removed, the family Nemato- 
parataeniidae and the order Aporidea should be abolished. _ 

In Gastrotaenia infections in areas of the gizzard around 
the grinding plates, the lining became thickened and friable 
over the embedded worms. No such change occurred in 
the gizzard lining covering worms lodged under the grind- 
ing plates. Inside the lesions the glands of the mucosa 
were shortened by necrosis. Polymorphonuclear leuco- 
cytes invaded the lesion and in some instances local hem- 
orrhage occurred, In one case an infection was found that 
possibly was severe enough to have caused the host’s 
death. Microfilm $2.00; Xerox $3.80. 67 pages. 
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THE pH RELATIONS OF 
MUSCULAR CONTRACTION 


(L. C. Card No. Mic 58-7733) 


Frans Frederik Jobsis, Ph.D. 
University of Michigan, 1958 


The main purpose of the present study was to provide 
data on the pH dependence of tetanic tension production in 
striated muscle. The resulting data were compared to 
similar results in glycerin extracted muscle fibers con- 
tracting upon the addition of ATP. Certain similarities in 
the behavior of the two systems were noted. The effects of 
PH changes on the excitability were also studied and the 
results were found to differ fundamentally from those on 
tension. 

Controlled intracellular pH changes were produced by 
first equilibrating the muscle with a given NaHCO; con- 
centration and subsequently exposing it to varying pCOz2 
levels. Intracellular pH changes were then calculated via 
the Henderson-Hasselbalch equation. The use of this 
method, which rests upon the penetration of both the bi- 
carbonate ion and COz into the cell, was necessitated by 
the impermeability of the muscle cell membrane to hydro- 
gen ions. The results proved the method to be effective 
and also showed the presence of a fixed, intracellular base, 
whose buffering capacity should be added to those of the 
penetrating bicarbonate ions. 

It was found that at 20° C the tetanic tension of the M. 
retractor penis of the turtle was decreased by increased 
acidity. This inhibition proceeds with a stoichiometric 
factor of 1, indicating a one to one relation between hydro- 
gen ions and their target in the contractile system. At 0°C 
the same 1 to 1 relation was found in some, while a 1 to 3 
ratio between hydrogen ions and the contractile system 
was found in other muscles. 

These results were explained on the basis of complete 
activation of the contractile system at 20° C and partial 
activation at 0° C: At 20° C the muscle is considered to 
be completely activated and the pH effect is on the con- © 
tractile properties of the proteins. At 0° C, however, ac- 
tivation is considered to be incomplete and the pH effect is 
largely an inhibition of the activation process. This inter- 
pretation was found to be consistent with the pH dependent 
properties of the two types of glycerinated muscle fibers 
in which either contractility or activation is the limiting 
factor in tension development... 

The results on the excitability showed that the inhibi- 
tion of its dynamic time constant by increased acidity pro- 





ceeds without the involvement of a fixed, intracellular base. 


This is a basic difference between the pH effects on ten- 
sion and excitability. The relation between pH and the dy- 
namic time constant of excitability proceeds on a one to 
one basis for the effect of the hydrogen ion on its target. 
Microfilm $2.00; Xerox $7.00. 150 pages. 





A STATISTICAL STUDY OF THE EFFECTS OF 
THE EUROPEAN CORN BORER, PYRAUSTA 
NUBILALIS (HBN.), ON CORN YIELD 


(L. C. Card No. Mic 58-3002) 








William Francis Kwolek, Ph.D. 
Iowa State College, 1958 


Supervisor: Tom A, Brindley 


Data from split-split plot experiments with two varie- 
ties, two planting dates and eight combinations of first and 
second brood infestations conducted in Iowa, Minnesota 
and Ohio from 1953 to 1956 were considered for study by 
use of regression methods of the loss in yield of corn rel- 
ative to borer or cavity counts. Both midsummer dissec- 
tions and fall dissections were used in estimating the num- 
ber of borers and cavities. 

The most important point established by the data was 
the inconsistency from state to state in the relative im- 
portance of the two broods to corn yield. In Ohio first 
brood effects were generally small while losses resulting 
from second brood attacks were pronounced. In Minnesota 
the opposite situation was revealed, major effects being 
caused by first brood populations. The data for Iowa indi- 
cated an intermediate situation with the interaction of the 
two generations having large effects on estimation of 
losses. 

The widely used 3 percent loss figure was consistent 
with the Ohio data and the Minnesota data; however, in 
Iowa for fall dissections of a second brood the figure was 
too high, while for midsummer dissections of a first brood 
the figure was too low. 

The importance of time of dissection was indicated. 
Midsummer dissections in Ohio give little information on 
the relation of yield to borers or cavities. For Minnesota 
differences were observed between the use of borers or 
cavities for midsummer and fall dissections, cavities con- 
sistently appearing as a more stable criterion. The Iowa 
data revealed that fall dissections of first brood popula- 
tions affected by natural second brood populations gave 
poor correlations between yield and borers and slightly 
higher correlations with cavities. The value of midsummer 
dissections in Iowa was apparent. 

No differences were observable in the relative effec- 
tiveness of borers or cavities for estimating yield losses 
in terms of the number of estimating equations obtained 
or the relative variance of the yield loss-regression coef- 
ficients. Cavities were suggested as being a more stable 
criterion in the presence of interactions between first and 
second broods. 

Regression coefficients for Iowa data were higher for 
the first brood than the second brood. Results indicated 
that the second brood in Iowa has an effect in reducing _ 
corn yield. The regression coefficients for the Ohio data 
on second brood were higher than those for the Iowa sec- 
ond brood, 

The resistance of the variety was a factor in the suc- 
cess Of obtaining a significant regression equation, particu- 
larly with first brood populations. The time of planting 
was more important to the effect of second brood popula- 
tions. 

A possible explanation for the occurrence of positive 
correlations was made in terms of the interactions of the 
two broods. The relation between population of the two 
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generations was found to be significant when studying yield 
losses and suggests the use of all possible infestation 
level-brood combinations. 

Finally, considerable variation from year to year in 
the estimation of losses indicates a necessity for the in- 
clusion of weather factors in further studies and the im- 
portance of long term experiments. 

Microfilm $2.00; Xerox $5.20. 102 pages. 


A STUDY OF INSECTS AND NEMATODES AND 
THE ASSOCIATED NECROSIS ON THE ROOTS 
OF RED CLOVER IN NEW JERSEY 


(L. C. Card No. Mic 58-5688) 


Norman Eugene Lau, Ph.D. 
Rutgers University, 1958 


Major Professor: Bailey B. Pepper 


In recent years red clover has become undependable as 
a crop in New Jersey and many factors, including insects, 
plant diseases and nematodes, are believed to contribute 
to this unreliability. The clover root borer Hylastinus 
obscurus Marsh, and the clover root curculio Sitona his- 
pidula Fab. have been noted as pests of red clover in New 
Jersey in the past. The injury to the roots by these insects 
was believed to aid the entrance of harmful organisms into 
the roots of red clover plants. 

Investigations were carried on in the seasons of 1956 
and 1957 pertaining to the insects attacking the roots of 
red clover and to internal root necrosis. A survey of 
nematodes of red clover was also carried out to determine 
their qualitative and quantitative aspects. 

Insecticide and soil fumigation studies were carried on 
for the purpose of measuring the response of red clover to 
the application of chemicals designed to control soil in- 
habiting insects, nematodes and fungi. 

The following has been concluded from this study: 











1. The clover root curculios or sitonids were the most 
numerous insect found attacking red clover roots. 


2. Sitonid feeding scars were found on the roots of a 
high percentage of the seedling and second year red 
clover fields sampled. There was found to be an aver- 
age of 1.22 feeding scars per larva of sitonids on the 
roots of red clover and this was used to estimate sito- 
nid populations from feeding scars alone. 


3. The single generation per year life cycle of sitonids 
reported for other areas was confirmed for the state of 
New Jersey. Estimated sitonid populations on a state 
wide basis averaged about 73 sitonids per approximate 
square foot. : 


4. The clover root borer was shown to be restricted 
to northern New Jersey and was found to be a minor 
pest of red clover in New Jersey. This insect has the 
One generation per year life cycle in New Jersey as 
reported for other areas. 


5. Insecticide studies have demonstrated that sitonid 
populations can be reduced over 95 per cent with in- 
secticide soil treatments. Fall applications gave much 





better control of sitonids than spring applications. 
Heptachlor granules at a 2 pound per acre rate gave the 
most consistent results, Spittlebugs were also con- 
trolled by Heptachlor granules as well as Dieldrin dust 


and granules and Endrin granules at the 2 pound per 
acre rate. 


6. There was shown to be an internal root necrosis 
problem of red clover plants in New Jersey which was 
largely independent of sitonid feeding scars. Reduction 
of these insect feeding scars in insecticide treated plots 
reduced the incidence of disease only slightly and did 
not give any significant increase to the persistence of 
red clover plants in the insecticide study plots. 


7. There were nematodes found on red clover roots and 


in the soil in close proximity to these roots in all fields 
sampled. 


The results of this study show that factors other than 
insects are responsible for the lack of red clover persist- 
ence in New Jersey. 


Microfilm $2.00; Xerox $6.00. 125 pages. 


EPIDEMIC DISEASE IN CANADIAN 
ATLANTIC OYSTERS (CRASSOSTREA VIRGINIC A) 


(L. C. Card No. Mic 58-5692) 


Robert Reed Logie, Ph.D. 
Rutgers University, 1958 


Major Professor: L. A. Stauber 


Mass mortalities of oysters from epidemic disease 
first occurred in Canada in Malpeque Bay, Prince Edward 
Island in 1915. The disease successively affected all oys- 
ter producing waters of that province. The last epidemic 
commenced in the Charlottetown estuary in 1936. Mortal- 
ity was more than 95%. Survivors were innately resistant. 
Natural recovery of a fishery from progeny of resistant 
survivors took about twenty years. The etiological agent 
was unknown. 

Mass mortalities commenced in most New Brunswick 
and Nova Scotia oyster areas in 1955 and are still occur- 
ring. Mortalities will probably surpass 99%. By compari- 
son of patterns of mortality of mainland and of Prince Ed- 
ward Island epidemics and of the resistance of transferred 
Prince Edward Island oysters in mainland epidemics and 
at home, it was concluded that one disease was responsible 
for all epidemics. The etiology is still unknown. Hasten- 


_ ing recovery of devastated mainland populations is being 


attempted by transfer of Prince Edward Island breeding 
stock to them. Results so far are promising. 
Microfilm $2.00; Xerox $7.00. 150 pages. 
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A STUDY OF THE DISTRIBUTION OF 
THE BREEDING BIRDS OF KENTUCKY 


(L. C. Card No. Mic 58-7767) 


Robert Morrow Mengel, Ph.D. 
University of Michigan, 1958 


In this study the distributions of birds breeding in Ken- 
tucky are described and analyzed, with the purposes of 
defining existing avifaunal regions and associations, sug- 
gesting the factors probably most important in controlling 
distributions in the area, and evaluating the usefulness 
locally of established systems of expressing bird distribu- 
tion. The data used were accumulated in a work on all 
Kentucky birds conducted chiefly from 1946 to 1952. 

The environmental features of the state are described, 
and Kentucky is divided into five avifaunal regions, which 
are discussed in detail. The distribution of breeding birds 
is summarized and tabulated, and recent changes in the 
avifauna are outlined, 

Bird distribution is then considered with special refer - 
ence, in turn, to environmental disturbance, forest type, 
physiography, and the life-zone, biome, and biotic province 
systems (climate is discussed wherever appropriate). The 
geographic variation of Kentucky birds is analyzed and the 
origins of the avifauna are briefly discussed. 

Although the most conspicuous regional differences in 
the avifauna today result from extensive but uneven defor - 
estation, these differences seem to be recent, quantitative 
rather than qualitative, and far from stable. Non-forest 
species prove to be much less susceptible of faunal analy- 
sis than forest species, tending either to be unstable in dis- 
tribution or to occur everywhere. Forest species, on the 
other hand, prove to be highly stable in distribution (and 
probably conservative) and are often correlated in range 
or abundance with enduring environmental factors. 

Forest species are correlated in distribution in some 
cases with elevation and latitude, and presumably with 
“seneral” climatic factors, but more often with variations 
in forest type, possibly because of differences in micro- 
climate. The possible importance of moisture is empha- 
sized, and minor variations in vegetational surface may 
also be involved. 

Most of the birds correlated with forest type are spe- 
cies of the deciduous forest biome, rather than birds of 
wider distribution, the environmental tolerances of the 
former evidently being more limited. Species correlated 
in distribution with altitude and latitude, conversely, are 
rather evenly divided between deciduous forest birds and 
more widespread forest forms. 

The life-zone, biome, and-biotic province systems all 
have some utility in Kentucky. The biome system is more 
revealing than the life-zone system, while biotic provinces 
are useful descriptively. Modifications in the application 
of a system of biotic provinces are suggested, since the 
system cannot be applied to Kentucky in a way comparable 
to that used in a recent study in California (partly because 
of differences in the geographic variation of birds in the 
two areas). 

Although Kentucky is physiographically and biotically 
rather homogeneous, the avifaunal regions recognized ap- 
pear to be tenable divisions in a system of biotic provinces. 
They are unequally distinct and have been ranged in a 
hierarchy representing larger and smaller steps in an 
ecotone from the Appalachian Mountains to the prairie 





borders. They result from unequal responses of birds to 
various combinations of several factors, of which local 
climate, vegetational structure, and doubtless others seem 
to be of direct importance, all subject to the indirect influ- 
ences of physiography and regional climate. 

Microfilm $4.40; Xerox $14.80. 343 pages. 


A STUDY OF THE INTERRELATIONSHIPS OF 
THE GALLMAKERS OF CELTIS OCCIDENTALIS L. 
AND THEIR NATURAL ENEMIES 


(L. C. Card No. Mic 58-5592) 


John Conrad Moser, Ph.D. 
Cornell University, 1958 





This is a study of the life histories of three gallmakers 
on hackberry and their natural enemies. Two of the galls 
are caused by psyllids (Hemiptera) and the third by a 
cecidomyiid (Diptera). These are only three of the many 
galis which occur on Celtis in the United States. For each 
gallmaker pertinent information is given on its nomencla- 
ture, biology, morphology and distribution which is not 
covered by existing literature. Subsections on each natural 
enemy follow each host section and pertinent points on 
nomenclature, biology, morphology and distribution of the 
natural enemies are discussed also in these subsections. 

There is a considerable overlap of natural enemies on 
the galls of Pachpysylla but there are no parasites which 
attack the galls of Pachypsylla and the cecidomyiid-gall. 

Closer examination of the parasites which attack both 
galls of Pachypsylla reveals that they attack the hosts in 
the early instar or crawler stage, whereas the more spe- 
cific parasites attack the late-instar nymphs. 

Secondary as well as primary parasites are in the com- 
plex. Most of the secondary parasites are general feeders 
but one is very specific. 

Only one insect in the study, Quadrastichodella sp., 
was found to have no males. 

Six species of rare, supposedly secondary parasites 
are found to have come from outside complexes. Three 
occur commonly on the Lithocolletis leaf miner complex 
and two come from unknown sources. 

A special case of parasitism is noted for the marginal 
gall which is caused by a nymph of the blistergall psyllid 
which happens to incorporate with a nipplegall. The late- 
instar psyllids of the marginal gall are attacked by the 
specific late-instar parasites of the nipplegall, such as 
Torymus pachypsyllae, but not by the specific late-instar 
parasites of the blistergall such as Torymus vesiculus and 
Achrysocharis vesiculis. This phenomenon is cited as 
evidence that the specific late-instar parasites are really 
attracted by the galls and not by the insect. 

Special attention is devoted to a pair of closely related 
parasite species and methods of statistical separation for 
them are given. 

Microfilm $2.40; Xerox $8.40. 183 pages. 
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STUDIES ON REPRODUCTION AND 
POPULATION DYNAMICS IN BEAVER 


(L. C. Card No. Mic 58-7313) 


Ernest E. Provost, Ph.D. 
State College of Washington, 1958 


This investigation represents an attempt to elucidate 
some of the basic properties relative to breeding habits 
and reproductive potential in the American beaver (Castor 
canadensis Kuhl). Data from 481 dead-trapped animals, 
obtained through the cooperation of personnel of the State 
of Washington Department of Game, were utilized. The 
focus of the investigation was directed upon the ovarian 
cycle with the view of elaborating techniques applicable to 
management in this species. Observations were also made 
on the breeding cycle in males. : 

Data on sex and age composition of various populations 
were compiled, together with observations on minimum 
breeding age and litter size. A general description of the 
gross morphology of the female urogenital system was 
given, and a tentative fetal growth curve, based on weight 
and hind foot length, was elaborated. 

As a record of the number of eggs released, two types 
of landmarks, the corpora lutea and corpora albicantia are 
found as easily recognized structures in the beaver ovary. 
The former provide a measure of the number of eggs pro- 
duced during the current breeding season and the latter 
provide a measure of the egg production of the previous 
season. With certain limitations, both can be used as a 
measure of reproductive performance. Fetal counts made 
shortly before parturition provide the most accurate meas- 
ure of the number of potential living young, but correlating 
such counts with ovarian structures provides a parturition 
frequency which permits the investigator to interpret re- 
productive performance with reasonable confidence the 
year around, The value of ovarian characteristics is en- 
hanced by the fact that they are available before embryos 
can be detected, and after the placental scars from the 
previous breeding season have disappeared, or have be- 
come so indistinct as to make their reliability doubtful. In 
addition, the collection and storage of large samples of 
Ovaries is a relatively easy matter. Uteri, on the other 
hand, offer more problems in collection and storage, and 
the hardening attendant to fixation renders them difficult 
to work with. Due to the bleaching and discoloration ac- 
companying fixation in most preservatives, the loculi are 
often difficult or even impossible to recognize in many 
specimens. 

Satisfactory resolution of several ambiguous factors in 
the reproductive cycle, such as identifying characteristics 
and duration of corpora lutea of cycle, has not been possible 
to date. These, together with accurate modification of the 
fetal growth curve and maximum utilization of ovarian ma- 
terial, must await controlled breeding experiments. 

Microfilm $2.00; Xerox $4.40. 85 pages. 











1485 


STUDIES ON THE DEFENSE MECHANISM OF 
THE OYSTER, CRASSOSTREA VIRGINICA 


(L. C. Card No. Mic 58-5701) 


Marenes R. Tripp, Ph.D. | 
Rutgers University, 1958 





Major Professor: L,. A. Stauber 


The factors responsible for natural or innate immunity 
of invertebrates to various parasites are largely unknown. 
The oyster is a suitable experimental animal for the eluci- 
dation of such a defense mechanism. 

Experiments were designed to trace the fate of meta- 
bolizable particles introduced intravascularly. The dis- . 
posal of erythrocytes, starch, yeast cells and bacteria was 
determined by microscopic examination, Vegetative bac- 
teria and bacterial spores were cultured from several 
tissues. In vitro experiments were performed to evaluate 
the role of blood in the overall defense mechanism of the 
oyster. 

When particles were injected intravascularly a pro- 
nounced leucocytosis resulted. Particles were phagocy- 
tized, carried from blood channels to tissues and, finally, 
through epithelial layers to the exterior. Intracellular 
digestion was found to supplement this migratory process. 
A spectrum of particle digestibility was observed ranging 
from readily destroyed bacteria through more resistant 
erythrocytes and yeast cells to indestructible bacterial 
spores and starch. Although oyster blood was found to be 
bactericidal, specific agglutinins or precipitins were not 
detected. 

It was concluded that while some microbial agents may 
be killed by non-specific blood factors, the ultimate re- 
moval and/or digestion of foreign particles is dependent 
on the constitution of the particle and its ability to resist 
degradation by intracellular enzymes of oyster phagocytes. 

Microfilm $2.00; Xerox $6.40. 135 pages. 


THE EXPERIMENTAL TRANSMISSION OF 
SOME GASTRO-INTESTINAL NEMATODES OF. 
CATTLE AND SHEEP TO LABORATORY RABBITS 


(L. C. Card No. Mic 58-5894) 


Irwin Boyden Wood, Ph.D. 
Kansas State College, 1958 


Since gastro-intestinal parasites of domestic ruminants 
reduce profits for the producers and increase costs to the 
consumer, there has been a renewed effort to establish 
their parasites in small laboratory animals for test pur - 
poses. The purpose of the present investigation was 
threefold: first, to determine which gastro-intestinal 
nematodes of ruminants could be transmitted to the labo- 
ratory rabbit; second, to study some of the characteristics 
of the Trichostrongylus colubriformis-rabbit relationship; 
and third, to evaluate the usefulness of this relationship 
in the bioassay of anthelmintics for ruminant nematodes. 

The experiments with mixed ovine nematode inocula 
and pure cultures demonstrated that different species of 
ruminant nematodes could be maintained simultaneously 
in the rabbit. These species were T. colubriformis, T. 
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axei, Cooperia curticei, C. oncophora, C. punctata, and 
Ostertagia circumcincta. The development of the latter 
four species in the rabbit is reported for the first time. 

The universal incidence and uniform infectivity of in- 
fections of C. curticei and the recovery of cooperid eggs 
from the feces of rabbits indicated a normal parasite-host 
relationship. The successful transmission of C. punctata 
to the rabbit with a twofold increase of infectivity was fur- 
ther evidence of normalcy. 

This investigation demonstrated for the first time that 
T. colubriformis could readily be transmitted from rabbit 
to rabbit. Successive passages of five generations of T. 
colubriformis in the rabbit resulted in an increased infec- 
tivity of the parasite with each generation. Infections pro- 
duced by 3500 or more infective larvae of this species re- 
sulted in suppression of egg production and frequent 
spontaneous elimination of worms. Uniform infections of 
long duration (in excess of 100 days) resulted when approxi- 
mately 1700 larvae were administered to rabbits of the 
Same age and sex. 

With these infections it was possible to limit the bioas- 
say groups to five animals and detect a true 25 per cent 
difference between a single treatment and a control with 
P(Type I Error) = 0.05. The number per group was re- 
duced to three animals when four treatments were com- 
pared. The bioassays demonstrated that phenothiazine and 
Trolene were inactive against T. colubriformis in the rab- 
bit in doses of 2000 mg/kg and 200 mg/kg, respectively. 
The fact that normally active phenothiazine was inactive 
against this species when in a host of different physiologi- 
cal constitution emphasizes the basic problems involved in 
the validation of bioassay programs. Carbon tetrachloride 
at 0.2 ml/kg was highly active, in this parasite-host rela- 
tion. Diethylcarbamazine, a piperazine compound, showed 
moderate activity against T. colubriformis in the rabbit. 

It was concluded that this parasite-host combination would 
be an excellent means of evaluating analogues of new an- 
thelmintics. 

This study revealed other new and interesting facts per- 
taining to the laboratory rabbit. A unique sexual influence 
of the host upon the male-to-female ratio of the T. colubri- 
formis population was noted. The sex ratios were 0.92 and 
0.85 in male and female rabbits, respectively. The differ- 
ence between the two ratios was highly significant 
(P < .001). A marked age resistance, as indicated by sup- 
pressed egg production and worm burden, was shown in 
rabbits 44 weeks of age when compared to animals 10- 
weeks -old. Microfilm $2.00; Xerox $6.20. 126 pages. 









































ECOLOGICAL AND THERAPEUTIC STUDIES 
ON GASTROINTESTINAL PARASITISM IN 
BEEF CATTLE IN KANSAS 


(L. C. Card No. Mic 58-5895) 


David Eugene Worley, Ph.D. 
Kansas State College, 1958 


The role of various environmental and therapeutic fac- 
tors in influencing naturally acquired endoparasite infec- 
tions in beef cattle was studied by means of fecal egg 
counts. The first phase of the investigation was concerned 
with several factors classed collectively as ecological in- 
fluences. The relation between temperature, precipitation, 
and monthly EPG count fluctuations was studied in three 
separate calf herds over a three-year period. In the 1957 
spring calf study, a highly significant negative correlation 
was found between average air temperature and average 
EPG level, indicating the deleterious effect of high tem- 
peratures on survival of infective stages of nematode par- 
asites on pastures in the study area. 

A study was made of the conditions created by air tem- 
perature, soil temperature, and precipitation within a feed- 
lot for propagation of nematode larvae at various seasons 
of the year. Periods of optimum temperature occurred in 
both spring and fall, but only during the months of April 
and May was there sufficient rainfall concurrently with a 
favorable range of temperatures for maximum survival 
of developing nematode larvae. During the winter tem- 
peratures were often below the optimum and precipita- 
tion was scanty, while in the summer both air and soil 
temperatures were frequently too high for parasite 
propagation. 

The significance of season of birth was investigated 
with respect to the age at which calves initially acquire 
infections, and the subsequent course of infection during 
the first year of life. It was shown that there was no 
marked difference in the parasite load in spring and fall 
calves, although infections in the fall-born animals re- 
mained at a low level for six to nine months, while counts 
in the spring calves showed a distinct increase by four 
months of age. 

The effects of holding calves in feedlot after wean- 
ing versus pasture grazing on their acquisition of para- 
sites were compared in two 13-month studies, each involv- 
ing about 20 calves of equivalent age. It was found that 
calves pastured from June through November had signifi- 
cantly heavier worm infections than calves kept in feedlot 
during these same months. Reduced EPG counts in feedlot 
calves is attributed to failure of the calves to come in con- 
tact with infective larvae due to sanitary feeding and water - 
ing facilities. | 

The therapeutic phase of the investigation involved the 
field testing of five drugs in 13 different combinations and 
doses for anthelmintic activity. All of the drugs were for- 
mulated as feed additives which were fed free-choice from 
bunks. Dow ET-57 (Trolene) was also administered in 
bolus form. Two of the drugs were organic phosphorus 
compounds (Dow ET-57 and Dowco 109), one a heterocyclic 
compound containing sulfur (phenothiazine), one an antibi- 
otic (aureomycin), and the fifth (stilbestrol) was a syn- 
thetic female hormone. The activity of the drugs was 
compared by observing their effects on fecal egg 
counts after single therapeutic or continuous low-level 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





ZOOLOGY 


1487 





treatment. In most cases EPG counts were based on indi- 
vidual rectal fecal samples. 

Combined treatment with low levels of aureomycin and 
phenothiazine given continuously produced a highly signifi- 
cant reduction in EPG counts in two feedlot tests. Heifers 
receiving this treatment also showed superior weight gains 
and feed efficiency over their controls. 

The anthelmintic efficacy of Dow ET-57 was demon- 
strated in three tests in which both cattle and bison showed 
significantly reduced egg counts following treatment. A 
single Dow ET-57 dose at the rate of 110 mgm/kgm body 
weight was equally effective whether mixed with the feed 





or given as a bolus. Treatment at the above level did not 
affect feed palatability and produced only transient symp- 
toms of toxicity as indicated by reduced blood cholinester- 
ase levels. That the action of ET-57 was worm removal 
or permanently suppressed ovulation was indicated by re- 
sults of two feedlot tests in which the EPG levels of treated 
cattle remained low for five and seven months post- 
treatment, respectively. 

No antiparasitic activity was demonstrated by stilbes- 
trol, or by Dowco 109 when given orally at the rate of 14 
mgm/kgm body weight over periods of one, six, or twelve 
days. Microfilm $2.00; Xerox $7.20. 152 pages. 
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